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Abstract

The U. S. Arny Medical Command (USAMEDCOV) currently
uses a set of pre-negotiated, indefinite
delivery/indefinite quantity (IDIQ contracts, called
Tool box, designed to streanline the traditiona
solicit/bid/design, solicit/bid/build contracting process.
Under Tool box, facility managers can execute nom nal design
and/ or construction projects via delivery orders issued
agai nst the existing pre-negotiated contracts. Tool box
contracts are nmanaged by three U S. Arny Corps of Engineers
(USACE) Medical Support Teans (MSTs): Fort Worth (which
executes projects via nedical job order contracts
[ MEDJOCs]); and Mobile and Huntsville (which execute
projects via “Renedi ation” contracts).

The literature review indicates that 1D Q contracts
produce faster, cheaper, and higher quality projects than
traditional contracting neans, but no known study has
conpared the three MSTs to each other in those sane ternmns.
The objectives of this study were to explain the
simlarities and differences between the three MSTS’
nmet hods and determine if any MST was best-suited to execute
projects of a certain scope by evaluating cost, tineliness,
and quality of a sanple of projects,.

This study devel oped 17 scope categories (i.e.
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veterinary clinic, inpatient area, HVAC, electrical, etc.).

Each scope category had a unit of neasure (e.g. square
footage, chiller tonnage, etc.) by which to conpare
projects of differing nmagnitudes.

The study consi dered 2800 projects fromtw USAMEDCOM
dat abases. After filtering based on avail able data, and
groupi ng into scope categories, 65 renained.

Insufficient data existed in the databases to neasure
quality, or tineliness. Though a single factor ANOVA
reveal ed that cost data n-values were too |ow to be

statistically significant, evidence indicates that Mbile

may produce the | owest cost per unit of neasure, and | owest

cost overruns for the majority of rel evant subcategories.

4

The study recommended corrections to specific USAMEDCOM

data col |l ection/storage problens, and suggested a framework

for a system ¢ MST eval uati on program
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A Revi ew and Conparison of the U S. Arny Medical Command

Tool box Contracting Vehicles

I nt roducti on

Condi ti ons which pronpted the study

In the early 1990s, nmany, if not nost, Arny Medi cal
Treatnent Facilities (MIFs) were in a vicious cycle—+the
physi cal condition of the MIFs was rapidly deteriorating,
and nost facilities did not have a facility manager (FM
qualified to turn the trend around. The mai nt enance of
each facility was the responsibility of the installation’s
Directorate of Public Wrks (DPW?!. At many installations,
particularly those whose healthcare facility was not a
nmedi cal center per se, the MIF s representative to the DPW
was the Logistics Division' s Chief of Environmental
Services. The Chief of Environnental Services managed
wor k/ servi ce orders and access of the DPWto wards,
clinics, and adm ni strative areas. Managenent of the

facility in terns of |inen, housekeeping, security,

9

transportation, and mai ntenance work orders was the primary

responsibility of the Chief of Environmental Services.
This individual rarely possessed full know edge in al

techni cal areas to adequately supervise the nunerous
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aspects of maintaining an MIF s physical plant (Roberts &
Trudzi nski, 1998).

The Chief of Environmental Services relied on the DPW
because the DPWwas charged with the responsibility to
fund, and nmake all repairs in the MIF. Unfortunately, the
DPWoften did not respond to the MIF' s requests for service
in a tinmely enough fashion, and the Chief of Environnental
Services could not usually negotiate with the DPWfrom any
position of authority because the MIF conpeted with other
base operations (BASOPS) for support (Arnold & Trudzinski,
1998). The U.S. Arny Medical Command (USAMEDCOM ? needed to
initiate steps to establish qualified facility nanagenent
branches at each MIF, as well as devise a nethod that would
enabl e MIFs to repair and upgrade their facilities nore
qui ckly than the then current contracting nethods all owed.

The facility managenent and facility support

pr ogr am concept s.

In 1994, USAMEDCOM est abl i shed Facility Managenent
branches at each MIF. Concurrently, USAVEDCOM gai ned
approval to allow FMs to hire contractors to maintain the
facility if the DPWsupport was either nore expensive, |ess
timely, or of insufficient quality. To assist these FMs,
USAMEDCOM est abl i shed the Facility Support Program ( FSP)

The FSP consisted of the Sustai nnent Directorate, the
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Techni cal Assistance Team (TAT), Medical Support Teans
(MST), and the USAMEDCOM Central Contacting O fice (CCO
(Arnold & Trudzi nski, 1998). The devel opnent of the FSP
enabl ed the fledgling FMs to access a simlarly new
contracting tool -JSAMEDCOM Tool box.

The Tool box concept.

Tool box is the collective nane given to a set of pre-
negoti ated contracts engineered to provide rapid design and
execution of a wide variety of projects pertaining to
heal thcare facility managenent. The Tool box is conposed of
a variety of simlar types of IDIQcontracts. These
contracts are simlar to the Bl anket Purchase Agreenents
(BPA) used in the nedical logistics community. This
concept is based upon the prenise that anticipated
repetitive requests for supplies can be sinplified by
negotiating a contract regionally or nationally for the
itenms, then issuing subsequent delivery orders against the
contract as the need for the supply itens arises (U S. Arny
Heal th Facility Planning Agency [USAHFPA], 1999). The
facilities Tool box concept is simlar in that requests for
certain general or specific categories of work are bundl ed
together into regionally or nationally negotiated
contracts, and subsequent delivery orders against these

contracts are the neans by which facility managers actually
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execut e individual projects. This process was designed to
stream i ne the process by avoiding the traditional,
separate, and interactive design/specifications, and
construction® contracting actions (U.S. Army Medical Comand
[ USAMEDCOM , 1997b).

There are currently 32 Tool box contracts in place
that cover a vast array of issues to include: nom nal
desi gn; construction; repair; facility assessnent; system
inventory; electrical; heating, ventilation and air
conditioning (HVAC); etc. These contracts cover 18
categories of facility managenent. The execution of these
contracts is managed by three designated U S. Arny Corps of
Engi neers (USACE) District Ofices and by the USAVEDCOM
CCO. Each district’s Medical Support Team oversees these
nmedi cal |y uni que contracts and assists the FMin devel opi ng
and executing delivery orders against them

Each of the three district office’s nethod of pricing
and awarding contracts is simlar yet distinctly different
in some key aspects fromthe other districts. Since FMs
nost often go through these district offices’ MSTs to
access the Tool box contracts (USAMEDCOM 1998), this paper

operationally defines these districts as contracting

vehi cl es.
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Tool box contracting vehicle overvi ew.

The first contracting vehicle is the USACE Fort Wrth
District Ofice that manages the Medical Job Order Contract
(MEDJOC). The MEDJOCs are actually two separate Tool box
contracts that each cover half of the United States. They
were designed to rapidly provide construction that required
m ni mal design for major repair and m nor construction
projects. The MEDIJCOC vehicle's nost unique feature is the
fact that all prices for units of work are delineated in a
unit price book (UPB) (Cassel & Glday, 1997). Currently,
t he same contractor holds both MEDJOC contracts (USAMEDCOM
1997b) .

The second and third contracting vehicles are

collectively termed Renedi ati on and enconpass a series of

contracts managed by USACE s Mobile and Huntsville
Districts. They differ primarily fromthe MEDJOCs in that

t hey can include sonewhat nore-substantial (yet still

consi dered nom nal) design, and there is no UPB on which to
base pricing. The two Renedi ation contracting vehicles--
Mobil e and Huntsville Districts--differ from each ot her
primarily in that Mbile nust issue a separate delivery
order for design, and separate delivery order for
construction for each project. Huntsville can issue a

single delivery order for both the design and construction
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of a project. Both Renediation vehicles have severa
contractors to which they can issue delivery orders. They
can allow these contractors to conpete agai nst each ot her
or choose one without allow ng conpetition. Neither

Renedi ation vehicle is required to solicit bids or
proposals fromoutside this small pool of contractors. The
remai nder of the Tool box contracts is managed by CCO, which
is a USAMEDCOM of fice, not a USACE district. They are very
speci alized (e.g. personal services contracts, specialized
medi cal infrastructure systens, etc.) and are not
generally geared for general construction. Thus, they are
not included in this study. A nore detailed description of
the salient features of each contracting vehicle will be

di scussed in a subsequent portion of this paper (see

Di scussi on).

Reasons to evaluate the tool box contracting

vehi cl es.

In the early 1990s, when USAMEDCOM began using the
Tool box concept, the physical condition of many MIFs posed
the threat of | osing accreditation fromthe Joint
Conmi ssion on Accreditation of Healthcare O ganizations
(JCAHO). Therefore, tine was of the essence. Furthernore,
nost FM branches were still inexperienced and the FSP

infrastructure provided a | evel of expertise that MIFs, in
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aggregate, did not have. 1In light of the above, USAVMEDCOM
was willing to “exchange noney for tine and expertise” and
t he Tool box nechanismthat it devel oped seened appropriate
at the tinme (J. M dson, personal comunication, Cctober,
1999). Facility managers have used these three contracting
vehi cl es extensively to i nprove the physical condition of
their MIFs. The Arnmy Medi cal Departnment (AMEDD) spends
approximately 35 mllion dollars each year in the Tool box
program (G L. Christenson, personal communication, July,
2000) and now wi shes to performa nore focused eval uation
of these vehicles to determne if they should be
reorgani zed into a systemthat better fits the needs of
today’'s Arny MIFs in aggregate.

The USAMEDCOM Assi stant Chief of Staff for
Instal l ati on, Environnental and Facilities Managenent
(ACSI E&FM) continually nonitors these contracts via its
quarterly Board of Directors/Contract Advisory Conmittee
nmeeting attended by a quorum of USAMEDCOM s regi ona
facility directors (FD) and the USACE MSTs. Monitoring of
such contracts consists primarily of discussions of
i ndi vidual projects at these neetings. Since no study has
formal |y addressed the utility or cost effectiveness of
t hese contracts, deciding which contracting vehicle to use

to access the Tool box for a particular project is based
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primarily on the intuition, past experience or “confort-
| evel ” of the project manager.

The Tool box program was devel oped for two main
reasons. The first was to ensure that funds earmarked for
facilities nmanagenent and construction could be applied to
actual projects before the end of the fiscal year.
Mlitary funds, in nost cases, “expire” at the end of each
fiscal year and nust, therefore, be put into operation on
the intended project (which the mlitary terns “obligated”)
before the end of the fiscal year. The tinelines required
for traditional contracting neans often made obligating
funds difficult. The second reason was to devel op
medi cal | y-uni que contracts that could be enpl oyed easily,
t hus easing the burden on inexperienced or understaffed
facility managers to devel op contracts on their own for
each project.

However, despite its intent to use Tool box to quickly
execute construction dollars, USAMEDCOM has pl aced a
del i berately |l ong-termprocess in the construction; mnaster
pl anni ng. USAMEDCOM coordi nated with the U S. Arny Health
Facility Planning Agency (USAHFPA) to develop facilities
master plans for each MIF. USAMEDCOM is not currently
guestioni ng the Tool box contracts used for nost of the nore

speci alized issues (e.g. nedical gases, electrical testing,
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etc.). It does, however, question whether the Tool box
vehi cl es, nanely MEDJOC and Renedi ati on, which are designed
to cover nore general facility support projects, are being
utilized by FMs to (either intentionally or

uni ntentionally) circunvent the deliberately |ong-range
mast er pl anni ng process (K. Wel an, personal comunicati on,
January, 2000).

I n addi ti on, USAMEDCOM questi ons whet her FMs are using
the vehicle that produces the results that are nost
inmportant in a particular situation (e.g. if time is the
nost critical conponent of a particular project, is the FM
usi ng the vehicle that designs and constructs that
particul ar type of project nost quickly?). The researcher
found no formal published study that investigated which
vehi cl e produces (by any criteria or definition) the best
guality, |owest expense or greatest expedi ence for a
particul ar project scope. The fact that ACSI E&FM s website
description of projects eligible for each of the three
vehicles is nearly identical (USAMEDCOM 1999c) only adds
to the potential for a facility manager to utilize a
contracting vehicle that is not the wisest choice for a
particul ar project.

Furt hernore, discussions at the January 2000 quarterly

meeting of the FDs and USACE MSTs i ndi cated t hat USAMEDCOM
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is interested in exam ning the possibility of streanlining
the structure of the MSTs. One nethod under consideration

i ncl uded reducing MST staffs, each of which follow the
basi c conposition of a | eader, several project engineers, a
contracting officer, a procurenent/payroll technician, and
an admnistrative assistant (Horky, 1999). Another nethod
considered was to elimnate two MSTs, |eaving one to be the
sol e |iaison between USAMEDCOM and USACE ( USAMEDCOM

1999d) .

Because of these concerns, ACSIE&FM and t he USAHFPA
requested the assistance of this researcher in clarifying
the differences between these three vehicles and attenpting
to determine if any is best-suited to a particular scope or
type of construction or renovation project typically
encountered in the AMEDD s capital inprovenent program
According to the commander of USAHFPA, the AMEDD threshold
for capital inprovenent projects is 200,000 dollars and the
maxi mum anmount allowed is 10 mllion dollars (T. Kurnel,
personal communi cation, February, 2000). Therefore, only
projects within this dollar range will be used in this
study. USAHFPA and ACSI E&FM further suggested that this
eval uation could lay the foundation for future studies to
determne if these three vehicles are still useful to

USAMEDCOM in their current form
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Si nce these vehicles were not designed with
performance netric conparability as a principle
characteristic, there are a nunber of problens inherent in
any anal ytical process with this goal. However, nany of
these are being exam ned by committees or offices within
USAMEDCOM and require extensive research and data
collection by teans of individuals. |In addition, sone
i ssues, such as determ ning the overhead costs of MSTs, are
conf ounded by the fact that MST nenbers may work on ot her
non- medi cal projects during lulls in nmedical project
cycles. Currently data is either not avail able or accurate
enough to consistently neasure the nedically- dedi cated
wor kl oad ( USAMEDCOM 2000) .

St at enent of the Problem

Al'l the potential problemstatenents alluded to in
this paper |lead toward two objectives. The short-term
objective is to aid facility managers and directors in
determ ning which contracting vehicle is best suited for a
desired project. The long-termobjective is to assi st
USAMEDCOM and USACE in shaping the overall contracting
vehi cl e structure, arrangenent, and mn ssion.

Literature Revi ew

Several sources, as subsequent sections of this paper

wll show, attest that the general accounting principles
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and net hodol ogi es used in both nmilitary and governnent real
property and constructi on nanagenent are i nadequate.
Metrics for cost, quality, and tineliness as they apply to
this study are largely non-existent. Subsequent sections
of this paper will discuss the reasons for this.

The experience of the researcher, literature review,
and personal conmmunications cited in subsequent sections of
this paper will indicate that civilian private and
muni ci pal project managers supervise cost, quality and
tinmeliness at the individual project level in nmuch the sane
fashi on as the governnment. However, though governnment’s
construction prograns are still far frombeing fully
centralized, the civilian sector’s are nmuch nore fragnented
in nature and, thus, do not include such systenic or
regi on-w de anal yses of projects as the governnent seeks to
create for itself.

Governnment -l evel netrics for repair and nmi ntenance.

The National Research Council has found that
government processes are generally not properly structured
to effectively account for the costs of facility
mai nt enance and repair (National Research Council [NRC,
1998). Though that report refers specifically to repair

and mai nt enance, one may infer that the same shortcom ngs
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exi st in construction of federal facilities by review ng
the follow ng statenent:

It is difficult, if not inpossible, to determ ne how

much noney the federal governnent as a whol e

appropriates and spends for the maintenance and repair

of federal facilities because definitions and

cal cul ations of facilities-rel ated budget itens,

nmet hodol ogi es for devel opi ng budgets, and accounti ng

and reporting systenms for tracking maintenance and

repair expenditures, vary. (p. 4)

Despite the continuing enphasis on cost contai nnment
within all areas of governnent responsibility, the sane
report states that governnent budgeting procedures,
definitions and accounting had advanced little since 1990.
A United States General Accounting Ofice (US GAO report
(US GAO, 2000) states that although efforts are continually
bei ng made to ensure the accuracy and availability of rea
property financial data, an effective system c oversi ght
mechani sm does not exist. The sanme report enphasizes that
up to date information about the general status of
construction projects is not consistently naintained.
Though these studies do not specifically discuss quality or
tinmeliness netrics per se, the researcher infers that, at

t he governnent |evel, cost, quality and tineliness data for
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repair and mai ntenance issues are difficult to accurately
and uniformy define, track and access.

Governnent -1 evel netrics for construction.

At the nore mcro level, that is within the
construction as opposed to repair and nmai ntenance realm
the US GAO agai n echoed the above statenents in saying that
the General Services Adm nistration (GSA) construction
program | acked criteria for effectively neasuring and
eval uating cost growmh in construction projects. It
further stated that GSA's general data on its construction
projects was inconplete and inaccurate in that sone costs
were entered nore than once, sonme not at all, and in one
case, an entire project was mssing fromthe database (US
GAO, 1994a). An Air Force Institute of Technol ogy study
(Hoover, 1994) cited that quality is difficult to define in
the construction industry and the standard quality
i nprovenent principles enbraced by other industries have
not taken root in construction. The researcher found no
specific measures of timeliness and posits that
construction cost, quality and tineliness data are al so
difficult to accurately and uniformy define, track and

access at the governnent |evel.
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AMVEDD- | evel construction netrics and data storage.

Exi sting cost information

The personal conmunications and investigations of this
researcher indicated that, at the AMEDD | evel, the sane
probl ens existed as at the governnent level. Definitions
of construction costs varied dependi ng upon the individua
w th whom the researcher spoke or the forumw thin which
t he researcher obtained the information.

For exanpl e, sonme USAMEDCOM and USACE personne
routinely cal cul ated cost as actual construction cost only.
O her individuals also included expenses for such services
as contractor site visits and work plan devel opnent.
| ndi vi dual s wi shing to include such site visit and work
pl an costs argue that such costs, in MEDIOC projects,
beconme a “deposit toward construction” and should therefore
be included (J. A Khatena, personal communicati on,
February, 2000). Opponents argue, however, that work plans
are sonetinmes designed but never constructed. Simlarly,
in the case of Renediation contracts, several contractors
may devel op work plans, though only one work plan will be
chosen for construction. However, the MIF will still pay
for the other work plans that will not be executed.

Addi ng to the confusion are the USACE construction

managenent supervi sion and adm nistration (S&A) costs. S&A
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costs are fees paid by an MIF or USAMEDCOM t o USACE to
oversee a project in the follow ng categories: design/bid
phase services; construction quality assurance (QA)
activities; on-site project managenent; contract

adm ni stration/ managenent activities and; construction
fiscal managenent activities. S&A costs are generally
charged by USACE to the facility or project nmanager on a
flat-rate basis (i.e. percent of construction contract
cost). However, this rate is negotiable by project based
upon the magni tude of S&A services required (USAMEDCOM
1997a). For exanple, if a facility has a robust FM staff,
it may not need USACE to performall of the above services
for a particular project. Thus, the S&A rate for that
project would be | ower than another project at the sane MIF
that may require greater technical expertise and therefore,
a higher S&A rate. Also, one nust consider that a well-
staffed FMs savings froma | ower S&A cost are actually
paid for by the salaries and expenses of that particular FM
staff and therefore are part of the true total cost of the
project. Despite a negotiated S&A rate for each project,
USAMEDCOM was still unclear how nuch overhead it pays for
each project (USAMEDCOM 2000), and expressed the need for
nor e business-|ike cost accounting systenms within the MSTs

( USAMEDCOM  1999d) .
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Anot her cost to be considered woul d be that of the
sal ari es and operational expenses of the TAT. However,
this could not be added to every project, for FMs often
bypass the TAT and go directly to the MST with a project
(M A Trudzinski, personal comrunication, October, 1999).
Therefore, the researcher found no consistent or
universally accepted netric for cost currently existing in
the AMEDD facilities arena.

Exi sting quality information

Finding existing netrics of quality presented an
equal ly difficult situation, as did finding data on quality
of construction projects. Before continuing, however, a
brief description of relevant terns is necessary. Quality
Control (QC) is the responsibility of the contractor. It is
a plan to nonitor quality and is witten into the contract.
Qual ity Assurance (QA) is the governnent’s responsibility.
It can be described as a sanpling nethod to ensure that the
contractor’s QC plan is adequate and being followed (J. A
Khat ena, personal communi cation, February 8, 2000).

In March 1999, USAMEDCOM directed that the gover nnent
must performall Quality Assurance Eval uati ons (QAE)
because it viewed QAE to be inherently governnment in
nature. This was due to the fact that with the cl osel y-

knit network of contractors involved in Tool box contracts,
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the potential conflict of interest raised by contractor-
performed QAE presented a material threat to USAMEDCOM s
ability to maintain a professional and | egal appearance
(USAMEDCOM 1999a). Despite this directive, USAMEDCOM has
not been able to secure enough funding to performa ful
verification of the contractors’ QC efforts (G L. East,
personal conmunication, March, 2000; J. A Khatena,
personal communi cation, February, 2000). This funding
shortfall exists even though certain QA activities are
covered by the S&A fees paid to USACE (USAMEDCOV 1997a).
Therefore, fully conplete QA does not exist in the AVEDD.
Secondly, QA reports in the AMEDD are in a narrative
format. They focus on safety, contractor performnce, and
contractor adherence to specifications (R B. Maynor,
per sonal communi cation, January, 2000). Reports are filed
on a regular basis. |If, due to the aforenentioned | ack of
fundi ng, no governnent inspector actually perfornmed a QAE
during the period, a statenent attesting to that fact is
entered in to the report (M P. Sartori & T. L. \Walker,
personal conmmuni cati on, February, 2000). Therefore, in
aggregate, QAE reports will appear conplete, regardless of
t he actual frequency of QA inspections. Truly defining
quality would thus require the researcher to delve into

each individual QAE report for every project in this study,
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whi ch is beyond the scope of this research, especially
since one of this paper’s goals is to develop a tool for
strategic | evel USAMEDCOM and USACE pl anners. Secondly,
the current QA reports do not systemcally indicate the
severity of the quality control infraction (e.g. the tine
or noney | ost due to the QC problem deviation from code
conpliance, cost to correct inmmediately, future costs if
not corrected, inpact on building safety, delay in

conpl etion, etc.).

The qual ity assurance woes of the AMEDD are not due
entirely to lack of funding however. According to a study
performed at the Air Force Institute of Technol ogy (Hoover,
1994), quality in the construction industry in general is
difficult to quantify and enforce. It clainmed that many of
today’ s efforts to continually nmanage or inprove quality
have net limted success in the construction industry.
Anmong the maj or reasons are the |ack of actual perfornmance
data, instability in the construction industry, and the
inability to objectively evaluate potential contracting
alternatives. This researcher, therefore, attenpted to
devel op a proxy neasure for actual QA data. That neasure

w Il be discussed in a subsequent section of this paper.
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Exi sting tineliness information

Several authors state that the streanmlined process of
j ob order contracting resulted in design and work being
performed nmuch faster than traditional contracting nethods
(Cassel & Glday, 1997; Erickson & Murphy, 1994; MDernott,
1995; Moore & Stout, 1988). These studies did not include
the enpirical data, nor thoroughly define the variables
that were used. The researcher found no studies conparing
job order contracts to Renedi ation-type contracts in terns
of tineliness. Thus, the literature review uncovered no
specific nmetric to neasure tineliness.

Storage and availability of AMEDD constructi on data

This researcher’s investigation and literature review
indicate that, like the federal governnent in general, the
AMEDD has no central database designed to store project
information. For the projects considered in this study,
two branches of USAHFPA coordinate with the MSTs to ensure
responsi ve contractor performance. These two branches, the
Sustai nment Branch and the Renewal Branch, each store data
differently. The Sustainnment Branch uses a proprietary
dat abase cal |l ed ABSTAR, a M crosoft Access-based program
whil e the Renewal Branch uses its own ad hoc spreadsheet in

M crosoft Excel. The information in these two databases is



Contracting Vehicles 29

simlar in that they both generally store the final non-

st epped-down costs for the site survey, work plan and
construction. However, they possess marked differences.
Nanmel y, Sustainnment’s contains each project’s contract and
delivery order nunbers as well as the MST that nanaged it.
ABSTAR al so lists limted project update infornation.
However, the database contains very |imted descriptions of
scope of work. Renewal’s database contains no contract or
delivery order nunbers, and does not |ist the MST that
managed the projects. However, it contains nore detailed
descriptions of scope of work, particularly if one uses the
Renewal Branch web page
(http://hfpa.otsg.anedd.arnmy.ml/renewal .htm) in
conjunction. The website |ists project updates, but not
uniformy or consistently fromproject to project. Lack of
a unified nethod of collection and storage of AMEDD data
posed a great hindrance in conparing projects. Therefore,
as not ed above, neither operational definitions, uniform
nmetrics, nor standard nmethods of collecting and storing
data seemto exist across the AMEDD. This indicates that,
in general, the AMEDD construction program has the sane
shortcom ngs in collection and storage of cost, quality and
timeliness data, as does the governnent in both repair and

mai nt enance and constructi on.
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Pur pose.

This study has two purposes. The first is to provide
an overview of each of the three contracting vehicles.
This overview is directed toward facility managers and
directors in order to develop in them a general foundation
of know edge of the salient features of each contracting
vehicle. This overview w ||l be presented under the

Di scussi on heading in this paper.

This foundation will aid the reader in understandi ng
t he second purpose of the study, which is the devel opnment
and use of netrics to conpare each contracting vehicle to
the other two in terns of cost, quality, and tineliness for
a variety of different types of nedical construction
projects. Since USAMEDCOM currently has no such systematic
met hod of evaluation, its present systemof data coll ection
was not robust enough to fully support this endeavor.

Devel opnent of cost netrics

The researcher considered the concept of progranmed
costs versus actual costs. The US GAO report concerning
GSA' s constructi on managenent showed that many contract
changes that contribute to cost growh are authorized by

contracting officers to correct design and pl anni ng
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problems (US GAQ 1994a). Therefore, the researcher
decided to use this concept to determ ne how cl osely each
particul ar contracting vehicle stayed to originally
programed costs.

The US GAO report on mlitary constructi on conpared
trends in planning and design costs as a percentage of the
total project cost (US GAQ 1994b). This researcher
conbi ned this concept with that of the previously nentioned
US GAO report (US GAQ 1994a) to conpare projects via
actual costs as a percentage of total progranmed project
costs. The researcher operationally defined this Percent

Over/ Under Budget .

Because of the lack of a standard operational
definition of project cost, the researcher decided to use
t he non- st epped-down costs nmaintai ned by USAHFPA' s Renewal
and Sustai nment Branches. Sone of these data are
mai ntai ned in the branches’ databases, others are | ocated
only in each project’s individual file.

The first of these costs is Programmed Cost of Site

Survey. This includes the planned cost of the site survey
itself and any pre-work plan investigative work.

Modi fications to the cost of the site survey nay be
attributable to site conditions that were unforeseeabl e

before the actual site survey. However, the researcher
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sel dom encountered changes to this cost. Nonetheless, it
i S necessary to have such a netric in order to isolate cost
i ncreases or savings within each project. Therefore, this

study operationally defined this netric as Actual Cost of

Site Survey.

After the site survey cones the work plan. It is nore
likely that work plan costs nay exceed their programed
anount than woul d site survey costs. Simlar to the
af orenentioned, these costs are operationally defined as

Programred Cost of Work Pl an and Actual Cost of Wrk Plan.

Such increases can, of course, be partially the result of
changes requested by the MIF. However, the researcher’s
experience |l eads himto believe that increases are due nore
to the haste or speed in the conpletion of the work plan,
whi ch the researcher believes is nost likely attributable
to the contract vehicle. The primary reason that this
study identifies such costs is, again, to isolate cost
increases within the entire project.

Finally, the study attenpted to isolate fromthe

entire project the Programmed Cost of Construction and the

Actual Cost of Construction. This is where the majority of

each project’s total cost increases, if any, manifest

t hensel ves.
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These operational definitions of cost were used to
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conpare the project costs for each of the three contracting

vehicles via a Basis of Conparison, which will be discussed

and operationally defined in the follow ng sections of this

paper. The specific nmethod in which these definitions of

cost were conbined to create cost nmetrics will be discussed
in greater detail in the Method and Procedures section of
t hi s paper.

Devel opnent of quality netrics

This study sought to quantify the quality of
construction projects; the concept of which is elusive.
The researcher previously established that, although the
current QAE reports are a good source of qualitative
i nformati on on AMEDD construction projects, their general
narrative nature does not translate well into the
guantitative needs of this particular study. Therefore,

t he researcher sought to develop a proxy netric for
quality.

As the literature review reveal ed, correcting design

and pl anning problens often contributes to cost-growh in

governnment construction projects (US GAO, 1994a). Based on

t he individual experience of the researcher, these sane
nodi fications increase project tinelines as well. The

researcher posited that as the quality of the work plan
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i ncreases, the cost and tinme attributed to nodifications
shoul d decrease. Therefore, it was assunmed that proxy
measures for quality were cost and tineliness of the
proj ect.

Thi s nmeasure was not specific enough to conpare the
quality of an individual project to another, but taken
together, the researcher hoped it would provide a
reasonabl e nmeasure to conpare the quality of one
contracting vehicle to another. This netric is rather
inmplicit when conpared to the other netrics of this study.
The literature review, personal conmmunications, and
experience of the researcher indicate that other procedures
coul d be devel oped to nmeasure quality.

One nethod, as alluded earlier, would be for a team of
experienced construction managenent personnel to performa
t hor ough anal ysis of each QAE report for each project.
These personnel could then quantify the nunber of quality
probl ens on each project and rate them perhaps on a Likert
scale, in terns of noney or tinme lost in correcting the
deficiency, degree to which applicable building codes were
viol ated, etc.

Anot her nmethod coul d be to have these sane experts
performa detail ed review of the contract nodifications of

each project, and categorize them (e.g. those to correct
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deficiencies in work plans, contractor deviation from
speci fications, workmanship, etc.). The nunber and dol | ar
val ue of nodifications could then be calculated as a
percentage of total project cost, etc. to show which
contracting vehicle perforned the best per scope category

(see Categorization of AVEDD Construction Projects bel ow).

A retrospective study could al so exam ne the anount of
repair or warranty work required in the facility within a
specified time frane after project conpletion and nake
conparisons simlar to those alluded to above.

None of this data is available in a database format
and, as nentioned before, such data may require a team of
techni cal experts to analyze. Therefore, such data
coll ection and anal ysis was deened by the researcher to be
beyond the scope of this study, leaving himwith only the
inplicit metric described in previous paragraphs of this
section.

Devel opnent of tineliness netrics

Since the research reveal ed no existing netrics for
tinmeliness, the researcher devel oped one using several key
m | estones present in nost projects. Al of the projects
to be used in this study are nanaged by two branches of
USAHFPA, the Renewal Branch and the Sustai nment Branch

The researcher consulted the chiefs of each of these
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branches, M. N. Chong and M. M Sartori, respectively, in
order to develop the netrics to nmeasure tineliness.

The first of these is award of site survey. This is
the date that the contractor was given perm ssion to begin
t horough exam nation of the site in order to develop a work
plan (N. Chong & K. Jones, personal conmmunication,

February, 2000). Depending upon the nature of the project,
a separate site survey nay not be included in the project.
Thus, for this study, the award of site survey and notice
to proceed (NTP) for the work plan were considered
synonynous. These terns were operationally defined in this

study as Date of Award of Site Survey.

The second m | estone used was the date of the
final approval of the contractor’s conpleted work plan.
The tinme taken is primarily a reflection of the contractor
or the contracting vehicle, not the approval process itself
(N. Chong & K. Jones, personal communi cation, February,
2000). This termwas operationally defined in this study

as Date of Approved Wirk Pl an.

The next m | estone was operationally defined as the

Date of Construction Award. This is the date in which the

contractor is given notice to proceed in making the
preparations to begin construction. The interval between

date of approved work plan and this date is |argely
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contingent upon the timng of the conm tnment of funds, not
the contracting vehicle or contractor (N. Chong & K. Jones,
personal conmuni cati on, February, 2000). Thus, that
interval is not included in this study.

The final mlestones relate to substantia
construction conpletion. Beneficial Occupancy Date (BOD)
is a comonly used termin the construction industry, but
it is not tracked as such either by the Renewal or
Sust ai nment Branches. It describes a point in the project
when construction is not fully conplete, yet when the
occupant may use the structure for its intended purpose.
According to M. Sartori and Major Wal ker, this equates to
85% of project conpletion. Percentage of conpletion is a
standard nmetric in the construction industry used
extensively for determ ning paynent to contractors. Both
t he Renewal and Sustai nment Branches mneasure this, although
such information may only be contained in actual project
data and not in a database per se. M. Sartori suggested
85% conpl eti on as opposed to 100% because often the fi nal
15% consunes a nuch greater anount of tinme than any other
15% i ncrenent in construction. This is usually due to
m nor di screpanci es or di sagreenents over the contract
speci fi cations between the contractor and USACE or

USAMEDCOM and not problenms with the contractor or
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contracting vehicle itself. Therefore, the time required
fromthe start of construction until 85% conpletion is a
better gauge for neasuring the performance of the
contracting vehicle than that of start of construction
until 100% conpletion (M P. Sartori & T. L. Wl ker,

per sonal communi cati on, February, 2000). Therefore, the
date on which the 85% m | estone was programmed, and the
date it was actually reached are operationally defined as

Pr ogr anmed 85% Conpl eti on Date and Actual 85% Conpl eti on

Dat e, respectively.

I n devel oping a tineliness netric, the researcher
applied the concept enployed by the US GAO in eval uating
pl anni ng and desi gn costs as a percentage of total project
cost (US GAO, 1994b). The researcher applied this concept
to create a nmetric for tineliness by expressing actual tine
required by the contractor as a percentage of tine
programmed on the original schedule. This netric is

operationally defined as Percent Late/Early. It conpared

both the progranmmed/actual times fromdate of construction
award until date of 85%conpletion, as well as the tine
fromdate of award of site survey until 85% conpl etion
(less tine between date of approved work plan and date of
construction award). The specific nmethod in which these

functions of tineliness were conbined to create a
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tinmeliness netric will be discussed in greater detail in

t he Met hod and Procedures section of this paper.

Cat egori zati on of AMEDD construction projects

The projects nmanaged by the three MSTs in coordination
wi th the Sustainnent and Renewal Branches of the USAHFPA
vary tremendously in scope. According to M. MKke Sartori
and Maj or Troy Wal ker of the USAHFPA Sust ai nnment Branch,
their branch manages projects that primarily deal with
repair and repl acenent of conponents within a building such
as the HVAC, fire sprinkler system electrical distribution
system chillers, etc., and rarely engages in projects that
i nvol ve a redesign of floor plan, patient flow, etc.
Conversely, the Renewal Branch primarily manages projects
that involve a redesign of floor plan, patient flow, or
even overarching function of a building. Sartori and
WAl ker operationally defined the latter as Functi onal
projects, and those involving only the repair or

repl acenent of major buil ding conponents as Infrastructure

(M P. Sartori & T. L. Wal ker, personal communi cation
February, 2000; USAMEDCOM 1999b). The researcher deci ded
to use these operational definitions as the first step in
devel opi ng a basis of conpari son anong projects.

Secondly, the previously nmentioned US GAO report on

mlitary construction (US GAQ 1994b) conpared projects
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based upon project type. That particular study grouped al
medi cally rel ated projects together as one type (US GAO,
1994b). This categorization of buildings is simlar to the
nmet hod used by Arny Regul ation 415-28 to group all

medically related buildings into one main class.

Department of the Arny Panphlet 415-28 further subdivides
this class into four category codes: nedical center or
hospital; nedical |aboratories (which includes such diverse
spaces as pharnacy, norgue, veterinary, warehouse and
patient fam |y guest house); dental clinics and,

di spensaries or clinics (Departnment of the Arny, 1996b;
Department of the Arny, 2000). However, based on the
experience of this researcher and current FM personnel (C
R Snodgrass, personal conmmuni cation, March 16, 2000),
significant dissimlarities exist within the nedical
category that may inpact costs. For exanple, the costs
required to facilitate the exacting design and construction
of a nedi cal operating roomfar exceed those of designing
and constructing clinic adm nistration space.

USAMEDCOM devel oped a funding priority matrix that
further divided the general nedical category into three
subcategories. The first of these is nedical and dental
operations, which the matrix defines as space where patient

care is conducted. The second is research, veterinary and
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nmedi cal support, which includes spaces for research and
veterinary activities, and ancillary support areas such as
pat hol ogy, pharmacy, nutrition care, etc. The final
category of the matrix is adm nistration and support which
i ncl udes areas such as waiting roons, corridors, rest
roons, warehouses, etc. that provide indirect support to
operational and support areas (USAVMEDCOM 1999b).

The experience of the researcher as a fornmer facility
manager, and the personal conmunications with FM personne
at Darnall Arnmy Conmmunity Hospital (DACH) at Fort Hood,
Texas, led the researcher to believe that this study
required a nore detailed categorization (C. R Snodgrass,
personal conmunication, March 16, 2000). The potential for
significantly differing | evels of design detail, materials,
and construction nethods within those three categories was
too great. The National Research Council study (NRC
1998), though it referred specifically to repair and
mai nt enance projects, corroborates this concern:

Determining if expenditures of naintenance and repair

resources are effective is a difficult undertaking.

The i ssue goes beyond the total dollars spent because

t he anobunt of noney and resources allocated to

mai nt enance and repair does not indicate whether those
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resources were used to repair mssion-critical systens
or to renmove snow. (p. 30-31)
However, the USAMEDCOM matri x above was designed to
prioritize funding for projects, not to group them based
upon scope. Thus, another netric needed to be found for
this study that could segregate projects based on scope,
and determne the effectiveness of the tinme and noney spent
for each. However, the same National Research Counci
study (NRC, 1998) stated that, for repair and nmai ntenance
projects, such a netric does not exist:
Because governnment agencies do not consistently track
mai nt enance and repair expenditures, it is difficult
to devel op neasures to determ ne how effectively funds
are being spent either, within or across, agencies.
(For exanple, one nmeasure mght be total maintenance
dol | ars spent per square foot of adm nistrative
space.) Wthout consistent neasures, it is very
difficult for facilities program nmanagers to determ ne
whet her their maintenance and repair resources are
being used optinmally across their facilities
inventory. Wthout objective benchmarks (points of
reference fromwhi ch neasurenents of any sort nay be
made) by which to identify “best practices” anong the

agencies, information that could be shared and used
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across agencies to inprove governnent performance in

this area is not available. (p. 31)

Though the NRC study agai n speaks specifically about
repair and mai ntenance, the researcher already established
that nmany of the sane data accountability issues exist in
the construction realm Though the above nentioned sources
| ay the foundation for addressing differences in scope for
functional projects, they do not address the concept of
infrastructure projects at all. Therefore, fromthe NRC
study and lack of ability to find such a netric el sewhere,
the researcher posits that such a netric does not exist in
t he medi cal construction realm Thus, the researcher would
have to devel op such a conpari son tool

Devel opi ng bases of conpari son

M. G R Hodges and M. C. R Snodgrass fromthe FM
branch at DACH contri buted their professional opinion to
assi st the researcher in devel opi ng bases of conparison to
group projects according to scope of work and equitably
conpare them though their magnitudes may differ greatly.
| deal |y, these bases of conparison would allow the
researcher to evaluate projects fromdifferent MSTs and
contractors, such that they could be conpared in terns of

cost, quality and tineliness.
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As mentioned before, the first step in devel oping the
basi s of conparison netric was to devel op operati ona
definition for functional area projects, and the sane for
infrastructure system projects. The researcher used the
definitions provided by Sartori and Wal ker. Next, both of
t hese needed to be divided into scope categories simlar
enough that costs, quality and tineliness could be
equitably conpared within them The researcher enlisted
t he assi stance of M. Snodgrass and M. Hodges in this
endeavor.

Ref erencing the projects available in the functional
category, M. Snodgrass, M. Hodges and the researcher
(heretofore referred to as “the teani), devel oped six scope
cat egori es based upon uni que construction or materials
required. These categories are: veterinary clinics (new
construction); general clinics (renovation); dental clinics
(renovation); inpatient areas (renovation); admnistrative
areas (renovation) and; specialized areas (renovation).

The specialized areas category was broken down into

| aborat ory, radiology, conputer roons, and

mai nt enance/ repair shops. Administrative areas referred to
spaces where the majority of space was desighated for

adm ni strative purposes only. Such areas may i ncl ude

medi cal warehouses, an adm nistrative wing of an MIF, etc.
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The adnministrative spaces nornmally part of veterinary,
clinic, dental, inpatient and specialized areas were
consi dered as part of those areas and not |isted as

adm ni strative areas. The exception to this was if the
adm ni strative space for a project in one of the above-
menti oned areas constituted a nmgjority of the space. In
such a case, the project would be considered broken into
the two appropriate categories.

The final step in devel oping a basis of conparison for
functional projects was to determne a unit of neasure for
each scope category. For each, the team deci ded the nost
appropriate unit was gross square footage (GSF). This
paper operationally defines GSF as the total square footage
wi thin the boundaries of a project area, including spaces
occupi ed by wall thickness, nmechanical roons, etc. The
final basis of conparison for functional projects is shown
in Table 1.

Due to the vast array of infrastructure systens within
nodern MIFs, the nunber of potential scope categories could
be, perhaps, greater than 20. Therefore, only those
infrastructure systens likely to be included in Tool box
projects were considered. Wthin the infrastructure
category, the team devel oped 11 scope categories based,

agai n, upon uni que construction/materials required. Sone
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of these categories were further divided based upon ot her
factors. These factors and the units of neasure for each
infrastructure system scope category are listed in Table 2.
The met hod by which the bases of conparison relate to the
metrics for cost and tineliness are discussed in the Mthod

and Procedures portion of this paper.

Met hod and Procedures

The first step in this process is to provide succinct
and cl ear descriptions of each of the three contracting
vehicle s salient features. As noted in the personal
conmuni cations of the researcher (J. Watts, persona
comuni cation, May, 1999), the differences between each of
the three contracting vehicles is not readily understood by
many facility managers (J. M d son, persona
comuni cati on, August, 1999), nor is such information
readily available to these individuals (J. Watts, persona
comuni cati on, August, 1999). A concise review of these
salient features will be the first step in assisting those
in both the MIF | evel and the USAMEDCOM and USACE | evel
positions to nmake nore business-1ike decisions.

The second step is to evaluate a series of projects
executed via each of the contracting vehicles in terns of
cost, quality and tineliness. ldeally, at the MIF |evel,

this would steer the facility manager toward choosing the
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contracting vehicle best suited for a specific project or
fiscal situation. At the USAMEDCOM and USACE | evel, this
woul d gui de planners in creating the nost streanlined
MST/ USACE/ USAMEDCOM contracting structure and process.

Retrieving Data: Categori zation

The researcher coordinated with USAHFPA Renewal and
Sust ai nment Branches to access the databases nentioned in
previ ous sections of this paper. The Sustainnent Branch’s
dat abase contained informati on on 2,800 projects. Based on
the instructions of the researcher, Maj or Wal ker of the
Sust ai nment Branch elimnated all projects in the database
that were: |ess than 200,000 dollars and greater than 10
mllion dollars; |less than 85% conpl ete; or conpl eted by
any other nethod than one of the three contracting vehicles
considered in this study. Doing so reduced the nunber of
potential projects to 113, which were then segregated into
functional and infrastructure categories, based on the
limted description of the project scope contained in the
ABSTAR dat abase. This left the researcher with 25
functional projects and 88 infrastructure projects.

The researcher applied the sane filters to the Renewal
Branch dat abase, reducing the nunber of projects from52 to

seven (four functional and three infrastructure). Thus,
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from bot h dat abases, there remained at that point, 29
functional and 91 infrastructure projects.

Finally, using the bases of conparison, the
researcher, discarded any projects that did not have a
project simlar in scope perfornmed by at | east one other
contracting vehicle. For exanple, two projects nearly
identical in scope would be elimnated if the sane
contracting vehicle executed them both and no ot her
contracting vehicle executed a project simlar enough in
scope. The reason, in that instance, is that neither
proj ect provided any value in conmparing contracting
vehicles for that scope category. Also elimnated were any
projects that did not fit one of the categories of scope.
For instance, a project to renovate the radi ol ogy,
housekeepi ng, and DPW nmai nt enance shop areas of a facility
was elim nated because, though functional in nature, it did
not fit into any single functional scope category. Any
proj ect whose description was too vague to appropriately
pl ace into one of the basis of conparison subcategories was
also elimnated. Such criteria for exclusion left the
study with 24 functional projects and 45 infrastructure
projects. Tables 3 and 4, respectively, show the nunber of
functional and infrastructure projects per basis of

conpari son subcat egory and MST.
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The researcher based the above categorization on the
information contained in the Renewal and Sustai nnent
Branches’ databases. In these databases, descriptions of
the scope of projects were often rather vague. Thus, the
researcher requested fromeach branch a summary of each
project’s statement of work. This was intended to enable
the researcher to accurately place projects in their
respective scope categories. For exanple, a project to
replace a chiller may purely require replacing a chiller
wi th nom nal associated work. Another project to replace a
chiller, however, may include asbestos abatenent, tearing
up 2,000 square feet of the parking lot to replace supply
lines, tearing down 40 linear feet of external wall, etc.
Therefore, the two chiller replacenent projects are not
really conparable. A brief description of all the
conmponents of the project greatly enhanced the researcher’s
ability to determ ne which projects could truly be conpared
to others.

The researcher obtained sunmari zed statenment of work
descriptions for seven of the 69 projects under
consideration from M. Chong and Ms. Jones of the Renewal
Branch, and fromthat branch’s web page. For the
remai nder, the researcher coordinated with the TAT office

in Georgia, through Major Wal ker in Texas. However, for
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approxi mately 25% of the projects, the docunents fromthe
TAT office did not contain enough information. Thus, the
researcher attenpted to coordinate with points of contact
at each facility. The result of these efforts was the
coll ection of statenent of work data for 65 of the 69
proj ects under consi deration.

The four projects for which no statenment of work data
was collected were elimnated fromdirect conparison with
other projects within scope categories. At this point in
t he study, however, the researcher realized that the
potential for collecting only inconplete data was seriously
threatening the entire study. Therefore, the researcher
decided that if a project’s docunentation contained the
required costing data, it would be used to calcul ate
aggregate conparisons in overall, infrastructure, and
functional categories in the areas of average cost—
per cent age over (overall and per MST), and average cost per
project (overall and per MST). This concept is illustrated
in Tables 7 and 8. Projects previously elimnated from
consi deration because there was no simlar project from
anot her MST to which to conpare them were not reintroduced
to the study.

The team carefully reviewed the sumari zed statenents

of work and cost data from each of the projects. Seven
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were deenmed too dissimlar fromthe other projects in their
respective scope categories for direct conparison and were
handl ed in the manner shown in Tables 7, 8 and 9 and

descri bed above. Tables 5 and 6 illustrate how the
original grouping in Tables 3 and 4 had to be nodifi ed.

The team di scovered that seven infrastructure projects
were acconplished via a collaboration of two or nore MSTs
(i.e. one MST was responsible for the work plan, and
anot her was responsible for construction, etc.). This
prohi bited conpari son of MST cost, timeliness and quality.
Therefore, the researcher created a “quasi fourth MST”

cal l ed Conbination. Projects that fell into this category

were only used to aid in devel opi ng basel i ne conparison
information within each scope category, not to nake direct
MST conpari sons per se.

The elimnation or re-categorization of projects |eft
four scope categories with an inadequate array of projects
to facilitate conpari sons between MSTs. The researcher
kept these in the study and included themin the aggregate
data within each of these scope categories to be used by
ot her researchers for future studies. All the necessary
changes to Tables 3 and 4 are presented in Tables 5 and 6,

respectively.
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Retrieving Data: Cal cul ati ons

As discussed in a previous portion of this paper,
nei t her the Sustai nment nor Renewal Branches’ databases
cont ai ned enough specific data for any neani ngf ul
cal cul ati ons of project cost or tineliness. Therefore, the
resear cher devel oped a spreadsheet and sent it to the
Sust ai nment and Renewal Branches. The Renewal Branch
attenpted to provide the requested data, as avail abl e,
directly to the researcher. The Sustainnment Branch queried
t he TAT team nenbers who had regi onal responsibility for
proj ect execution. Via this spreadsheet, the researcher
requested the follow ng data el enments for each of the
remai ni ng projects:

1. Programred Cost of Site Survey

2. Actual Cost of Site Survey

3. Programred Cost of Wrk Plan

4. Actual Cost of Work Pl an

5. Programmed Cost of Construction

6. Actual Cost of Construction

7. Date of Award of Site Survey

8. Date of Approved Wrk Plan

9. Date of Construction Award

10. Progranmed 85% Conpl eti on Date

11. Actual 85% Conpl etion Date
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As in the quest for statenent of work sumaries, the
researcher had to coordinate directly with individual MIFs
to attenpt to obtain cost and tineliness data for

approxi mately 25% of the projects in the study.

Cal cul ations and Anal ysi s

Cost .

Data from each of the six cost-related el enents above
were entered, if available, into the spreadsheet for each
project. |If no costs were given for site visit or work
pl an, the researcher entered none into the spreadsheet.

The researcher assuned that if no cost increase were
specifically given for cost of site visit, work plan, or
construction, none was entered. |If, in such cases,

however, the total cost given exceeded the sum of the given
site visit, work plan and construction costs, the delta was
added to the construction cost.

The spreadsheet cal culated five cost netrics for each
project: site visit cost—percent over/under budget; work
pl an cost—percent over/under budget; construction cost—
percent over/under budget; total project cost—percent
over/under budget; and cost per unit of nmeasure. The
spreadsheet cal cul at ed percent over/under budget in the

fol | owi ng manner:
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(actual cost — progranmmed cost)

programred cost
Cost per unit of neasure was cal cul ated as:

actual total project cost

unit of measure

Some projects were a conbination of nore than one unit
of neasure. For exanple, a fire sprinkler project may have
i nvol ved repair/replacenent of existing sprinklers, as well
as installing sprinklers in a large unsprinkled area. In
such cases, the researcher had planned to cal cul ate percent
over/under budget and cost per unit of measure using a
hybri d net hod based on avail able data. For instance, data
anal ysis may have shown that Mobile perfornmed sprinkler
repair/replacenent at an average (for projects A B, and O
of x dollars per GSF and new sprinkler installation (for
projects D, E, and F) at y dollars per GSF. |f the above
project (project G were 40 percent sprinkler
repair/replacenent, and 60 percent new sprinkler
installation, the total cost could be nmultiplied by 0.40
and 0.60 to determ ne the respective costs for each unit of
nmeasure. The cost of the sprinkler repair/replace portion
of project G could be conpared with the x dollar per GSF

cost of projects A, B, and C. If it were simlar, it could
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be added to the total to continue to conpute averages in
t he foll owi ng manner:

Sprinkler Replace/Repair = Cost of A+ B+ C+ (G X 0.40)

GSF of A+ B+ C+ (G X 0.40)

However, costs for these projects were too interrelated to
delineate themvia this sinple nultiplication nmethod.
Furthernore, costing data and percentage of new areas
versus repair of existing ones was sel dom avail able. Such
data could not be obtained without a detail ed anal ysis of
the particular project. Therefore, whether or not to
i ncl ude or exclude such projects was the decision of the
team based as objectively as possible, on the cost and
proj ect description data when anal yzed. Projects chosen
for inclusion in the study were then conpared to others
irrespective of percentage of new areas or repair of
exi sting ones.

Total costs were summed and divided by the sum of the
units of nmeasure to determ ne the average cost per unit of

measure for each applicable contracting vehicle in each
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scope category. These results are shown in Tables 7 and 8.

The researcher then cal cul ated the average of each of the
percent over/under budget netrics |isted above for overal

(infrastructure and functional projects conbined),
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infrastructure, and functional categories. Results are
listed in Table 9.

Ti nel i ness.

The researcher planned to enter data from each of the
five tinme-related el enents above into the spreadsheet for
each project. The spreadsheet would cal culate three
tinmeliness netrics for each project: total work plan tine;
constructi on—percent |late/early; and total project—percent
|ate/early. The spreadsheet would cal culate total work

plan tinme (expressed in days) in the followi ng manner:

(date of approved work plan — date of award of site survey)

Constructi on—percent |ate/early was cal cul ated as:

((Actual 85% Conpl etion Date - Date of Construction Award) -

(Programmed 85% Conpl etion Date - Date of Construction Award))

(Programmed 85% Conpl etion Date - Date of Construction Award)
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Total project—percent |ate/early was cal cul ated as:

((total work plan tine) +

(Actual 85% Conpl etion Date - Date of Construction Award))

((Programred 85% Conpl etion Date - Date of Construction

Award) + (total work plan tine))

The researcher planned to determ ne total project tine—
percent |ate/early for each applicable contracting vehicle
in each scope category. However, only one (a Fort Wrth
project) of the 69 project data sets contai ned enough
tinmeliness information to calculate all three tineliness
metrics. Five others (four Huntsville and one Fort Wrth)
cont ai ned only enough data to cal cul ate constructi on—
percent |late/early. These five projects were |located in

t hree scope categories, so no val uabl e assessnent of tine
coul d be determ ned.

Quality.

As di scussed previously, no solid nmetric exists to
measure quality, and the data necessary to devel op such a
variable |lie outside the scope of this study. The
researcher posits, as outlined in a previous section of
this paper, that projects finishing ahead of schedul e

possessed a better quality work plan than those that
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fini shed behind schedule. As indicated in a previous
section, however, even partial tineliness data was
available for only 7% of the projects in the study.

Anot her study (US GAO 1994b) denonstrated that poor
designs result in increased construction costs and

nodi fications. Cost data was available for all projects in
the study, and information on the nunber of nodifications
was avail able for 61 of the 69 projects.

The researcher obtained nodification data fromthe
ABSTAR dat abase (the Renewal Branch dat abase contai ned no
nodi fication data). |In this researcher’s opinion, the
dat abase’ s information on nodifications was Iinmted and
unreliable. ABSTAR sonetines contained a cost and
description for the nodification, sonetines one or the
ot her, and sonetines neither. Descriptions of
nodi fications, if included, usually only contained vague
statenments such as, "Scope of work nodified.” 1In only one
project did the nunber of nodifications exceed three. The
experience of this researcher, and magnitude of cost
i ncreases in sone projects, indicated that the nunber of
nodi fications listed in ABSTAR is inaccurate in that it is
unrealistically low This |eads the researcher to believe
that the database adm nistrator filtered or grouped

nodi fi cati ons based on the fact that the nunber and
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descriptions of all nodifications for all 2800 projects in
t he dat abase are too volumnous to list individually. The
adm nistrator’s criteria remain unknown to the researcher
I n many cases, ABSTAR |listed events such as the decision to
i npl ement the work plan, or increase of project cost to
i nclude construction, etc., as nodifications. The
researcher reviewed available informati on on every
nodi fication and attenpted to include only those
nmodi fications that were true alterations to the programed
scope or cost, or both. The researcher thus decided that
nodi fi cation data was neither valid nor reliable and could
not be used in this particular study. Table 13 shows the
average nunber of nodifications per project, but this
information is provided only to aid future researchers.
Based upon the lack of tineliness data, the researcher
had to nodify his nmetric for quality. The researcher had
posited that MSTs with the greatest budget overruns, or
whose projects contain the greatest nunber of
nodi fi cations, or both, produce | esser quality work plans
or construction than those that finish under budget or with
fewer nodifications. Though nodification data will not be
used, the researcher posits that deviations fromplanned
costs may indicate the degree to which the plan was fl awed.

Therefore, in the absence of other data el enents, the
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researcher suggests that adherence to programmed costs may
be a proxy for a quality netric.

Reliability and Validity

In terns of reliability, one nust determ ne how it
applies to the four groups of data el enents needed for this
study: cost; tinmeliness; quality; and nodifications. Since
the cost and tineliness data el enents are derived from
established m | estones present in any construction project,
any researcher using this tool given the sane projects from
whi ch to choose woul d produce the sane results. Though the
data was collected fromtwo different databases, the data
required for cost and tineliness, if available, would
possess good reliability. However, in terns of
equi val ence, different researchers nmay choose to mani pul ate
data for sonme of the aforenentioned hybrid projects
differently when entering theminto the spreadsheet.
Nonet hel ess, for cost and tineliness, the data and the
formul ae for calculating themwould renmain consistent from
researcher to researcher

As nentioned earlier for data on quality, the QAE
reports are conpleted with differing frequencies at
different projects, are not as conplete as USAVEDCOM
desires, and are quite subjective. Thus, even if they were

avail abl e, data on quality would be unreliable.
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Because of lack of reliable data on quality, the
resear cher sought out data on nodifications.

Unfortunately, the nodification data are unreliable as
well. As discussed earlier, only the ABSTAR dat abase
cont ai ned nodification data and such data seened to have
been screened by the database adm nistrator using unknown
criteria. Furthernore, the data did not contain sufficient
narrative information for the researcher to determine if it
shoul d be included in the study. Therefore, despite

avai lability, nodification data were not used in this

st udy.

The validity of this study is probably best detern ned
by exam ning the content validity, that is, the degree to
whi ch the data el enents and netrics represent NMST
performance, and how well the data represents the universe
of all Tool box projects. Based on the experience of the
researcher as a forner nedical facility manager, cost,
quality and tineliness are the nost-critical factors in the
eyes of the tripartite design and construction team-the
owner (USAMEDCOM), the architect/engineer
(USACE/ contracting vehicle), and the contractor.

Therefore, the concept of using cost, quality and
tinmeliness formed a solid basis for the validity of the

metrics. The researcher attenpted to strengthen the
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content validity of the netrics by having subject matter
experts (nanmely the aforenentioned tean) assist in
devel opi ng the neasurenent tools (i.e. the bases of
conparison and the units of neasure). These sanme experts
contributed to the content validity of the data by
determ ni ng which projects fit into each scope category and
determining if projects within each category were
conpar abl e.

The m | estones used do devel op the cost and tineliness
nmetrics are standard throughout the construction industry.
Continually conparing a project’s true costs and tinelines
to those of a budget and schedule is, again, a comon
practice in the industry. Thus, the netrics thenselves for
cost and tineliness are solid, despite the non-availability
of timeliness data. Nonetheless, the general validity of
cost and tineliness netrics is favorable. However, since
t he researcher was unable to obtain a significant anount of
data on tineliness, it was not used (see the Results
section of this paper). Though it was not ultinmately used
inthis study, the netrics for tineliness should serve as a
tool for future researchers and as a subject for routine
internal review and audits.

In this study, the netric for quality mgrated froma

gquantification of QAE reports to a subjective proxy neasure
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conposed of cost and tineliness data. As nentioned
earlier, tinmeliness data was unavail able so the quality of
each MST for each scope category is purely the educated

j udgenent of the researcher (see also Results). This
obviously lowers the content validity, the degree to which
will likely be determined only if nore data becones
avai |l abl e.

Costs per square foot serve as a basic planning too
for general budget planning in the construction industry.
However, if the literature review is any indication, nmany
of the other units of neasure developed in this study are
not commonly used. Therefore, validity for those uncommon
units of neasure is difficult to determ ne.

The Results section of this paper discusses the fact
t hat variance and | ow n-val ues | essen the statistical
significance of the only data avail abl e: cost data.

Resul ts

Sonme of the nost significant results of this study
wer e not based upon cost, quality and tineliness data, per
se, but rather on the lack of such data in the system
Therefore, sone of these results have al ready been
di scussed in previous sections of this paper. The mgjority
of the results of this study are best illustrated in

tabul ar format (see List of Tables on page 6 of this
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paper). The researcher will interpret, as appropriate, the
results in the Discussion section of this paper.

Though the study began with approximately 2,800
projects, the aforenenti oned sel ecti on and grouping
criteria, along wwth the paucity of project data, often
reduced the nunber of projects in each scope category to
single digits. In several cases, two or three projects
froma single contracting vehicle are the only
representatives for particul ar scope categori es.

Ti mel i ness data robust enough to conmpute any of the desired
tinmeliness information existed in only six of the 69
projects and, therefore, will not be shown in tabular
format or used to evaluate any MST. Nonethel ess, the
avai l abl e data did allow the researcher to draw sone
prelimnary conclusions and nake recommendati ons for future
study. The results are shown in Tables 7 through 12, and
wi |l be discussed in the second part of the Discussion
section of this paper.

Di scussi on

The Di scussion section of this study contains two
parts. The first is an overview of the salient
characteristics of the three contracting vehicles. The
second portion is a discussion of the results of the cost,

tinmeliness, quality analyses in the study.
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Overvi ew of Contracting Vehicle Characteristics

As nmentioned in previous sections of this paper, a
succi nct description of the three contracting vehicles wll
aid facility managers, facility directors, and strategic
pl anners in maki ng wi se decisions. In the interest of
brevity, the researcher attenpted to not repeat in detai
t he concepts discussed in earlier sections of this paper.
This section will first describe the characteristics conmon
to all three contracting vehicles, then discuss their
dissimlarities. Each subsection will discuss advantages
and di sadvant ages as appropriate. A tabular overview of
the nost significant salient characteristics is contained
in Table 14.

Simlarities.

Indefinite Delivery/lndefinite Quantity (1D Q)

According to Gary East, who nanages the Huntsville
MST, each of the contracting vehicles utilizes 1D Q
contracts. Sinply stated, indefinite delivery neans that
t he governnent has no specific date when the services wll
be perfornmed, except that they nust occur within the
performance period of the contract. Indefinite quantity
inplies that the governnment does not know how much of the
general type of service it will require during the

performance period. Both terns conbined indicate that the
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gover nment does not specifically know how nuch of or when
it will need the service (G L. East, persona

communi cati on, March, 2000). Contracts are awarded for a
contract period followed by several option years. During
such tinmes, each contractor is guaranteed a m ni nrum anount
of work. Conversely, a maxi num anount of work al so applies
to the contract. The I1D Q concept gives contracting
officers and facility nmanagers great flexibility.

Bl anket Purchase Agreenent (BPA) or “bundl ed” concept

The basic framework of each contracting vehicle is
built around the BPA concept described earlier in this
paper. The practice conbines many contracts into one
adm ni stered by a single contract team (Erickson & Muirphy,
1994). In the case of MEDCOM the teamis actually a
conbi nati on of the TAT and MST. Conbining contracts is
often referred to as bundling and sone argue that it is
unfair to small contractors who cannot possibly bid on a
nati onal contract (Wrsham 1997). Ohers, however, claim
that the practice actually increases the opportunities for
smal | contractors. According to Erickson and Mirphy,
“Firnms that can’t [sic] conpete for |arger construction
contracts can provide the services or supplies required by
i ndi vi dual job orders” (Erickson & Mirphy, 1994, p. 70).

The |l atter concept affords advantages to small or
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di sadvant aged contractors in that they are freed fromthe
burden of bondi ng and ot her governnent requirenments, which
must be borne by the prine contractor (Cassel & Gl day,
1997). Though bundling no doubt elimnates nany from
consideration as the prine contractor, mlitary JOCs in
many cases offer a distinct advantage over civilian
contracts. Nonmlitary organizations may require prinme
contractors to post a bond for 75% of the contract maximum
while in mlitary JOCs, contractors nay be required to
submt bonds for a | ower percentage of only the contract

m ni mum ( Cassel & G| day, 1997).

Conpetitive bid

For each contracting vehicle, contracts are
conpetitively bid. That is, for each set of bundled
contracts, the statement of work, bidding schedule and
contract clauses are announced in the Commerce Busi ness
Daily or simlar solicitation forum A board eval uates
contractor bids based upon cost and the contractor’s
techni cal expertise and past performance (G L. East,
personal conmuni cati on, March, 2000). The subtle
di fferences between the bidding processes of the three
contracting vehicles wll be discussed in greater detail in

| ater sections.
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Bur man has descri bed the practice of bidding for
bundl ed contracts with established m nimunms and maxi nuns as
conpeting for an “enpty basket” (Burman, 1997a). Rather
than initiating separate contracts and contracti ng actions
for each project, projects are acconplished via task or
delivery orders that are placed into this figuratively pre-
negoti ated basket. This conprises the heart of the
strean i ned procurenent process. Sone, however, argue
that, as technol ogy advances the state of the art for a
gi ven product or service, contractors nmay | ose noney if
t hey cannot raise their prices accordingly (D. K Taft,
1995). In the opinion of the researcher, this argunent
applies nore to MEDJOC contractors than Renedi ati on
contractors, because of the MEDJOC Unit Price Book (UPB)
Later sections of this paper will enlighten the reader on
t he UPB concept.

Wirk plans, not designs

Another simlarity is that none of the three can
devel op designs and specifications; they can only devel op
work plans. Under traditional contracting nethods, design
drawi ngs and specifications nust be able to “stand al one,”
such that the construction contractor (who nost |ikely has
no institutional know edge of the project) can build the

proj ect based solely on those draw ngs and specifications.
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An architect/engineer (AE) firmusually acconplishes such
wor k and such services are forbidden in JOCs by the Federal
Acqui sition Regul ation (FAR) (Departnent of the Arny,
1996a). Conversely, work plans usually consist of single
line sketches (G L. East, personal communication, March
2000) acconpani ed by standard plans and specifications that
have been adapted to actual site conditions (Cassel &

G lday, 1997). A work plan is a working draw ng that
cannot be easily transferred between contractors and woul d
not be appropriate for bidding work in the construction
community without substantial involvenent of the contractor
who developed it (G L. East, personal comrunication, March
2000). Devel opnent of design and specification docunents
obviously requires a great deal of time and noney. USACE
desi gned the Tool box concept to reduce pre-construction
timelines and costs (for |ess-conplex projects) by
elimnating the need for such separate design,
specification, and construction contracting actions (Cassel
& G lday, 1997).

Work plans are successful in the MEDIOC Renedi ati on
program because, under Fort Wrth's MEDIOC, the sane
contractor who devel oped the work plan is the sanme one who
perfornms the construction. In the case of Huntsville and

Mobi |l e’ s Renedi ations, the contractor who perforns the
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construction may be the same one who devel oped t he work

pl an, or nmay be another chosen froma small “pool” of

Renedi ati on contractors with whomthe Mbile MST works
often. Thus, the tine saved is a result of not only the
elimnation of several separate contracting actions for one
project, but also the elimnation of many of the fornmal
drawi ngs and detail ed specifications necessary for
traditional contracting (More & Stout, 1988).

USAMEDCOM or the MIF who requests it, pays for the
cost of developing a work plan. |f the work plan never
goes to construction, the contractor keeps the noney.
However, under the MEDJOC program if the project is built,
wor k plan costs becone a “deposit towards construction” (J.
A. Khat ena, personal conmmunication, February, 2000). Wrk
pl an costs under either Renedi ation program are separate
costs and are not applied toward construction.

This system enables the facility manager to
effectively manage year-end funds in that he or she can
devel op work plans and “shelve” themuntil construction
funds are available (often short notice near the end of the
fiscal year) (Cassel & Glday, 1997). Facility managers
must be careful how long a project is shelved, for M. East
of Huntsville estimates it costs between 5,000 and 10, 000

dollars to revitalize a work plan that has been shelved for
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nore than a year (G L. East, personal comrunication
January, 2000).

This flexibility has its drawbacks though.
Specul ation within ACSI E&FM and USAHFPA asserts that sone
wor k plans are devel oped by facility managers nerely to
appease an MIF commander or departnent. The facility
manager, for valid reasons, considers the construction a
bad i dea, and the work plan is shelved until the commander
or department chief transfers to another facility.

| nproved tinme, quality & cost

Several referenced sources (Cassel & Glday, 1997,
Eri ckson & Murphy, 1994; MDernott, 1995; Myore & Stout,
1988) agree that the stream ined job order contract (JOC)
procurenent process is faster than the individually bid

proj ect process (the researcher assunmes the sane is true
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for the Renmedi ation contracting process). The same sources

al so agree that the sane process produces higher quality
than on individually bid projects. Reasons cited are

i nproved interaction between the governnment and the
contractor, as well as the fact that the governnent bears
no obligation to award work beyond the contract mninmmif
contractor performance is unsatisfactory (Cassel & G| day,
1997). In the case of Renediation, if the MST is not

pl eased with one of its contractors, it can award
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subsequent orders to its other contractors. |In the |arger
sense, facility managers hold the sane | everage over each
of the three MST contracting vehicles.

Eri ckson and Murphy claimthat, for the city of
Chi cago, the JOC nethod in particular produces overal
construction costs 8.6% | ower than the city’ s in-house
estimates. They further state that the process produces
costs significantly lower than individually bid projects
(Erickson & Murphy, 1994). However, the intrinsic concept
of a single project managenent team can strain the
resources of an organization (MDernott, 1995). Cassel and
G lday' s study of Arny JOCs indicated that increased
contract adm nistration functions depl ete whatever direct
cost savings the process nay have achi eved (though they
believe that no direct cost savings in |labor, materials,
etc. are actually recognized) (Cassel & Glday, 1997). As
di scussed earlier, USAMEDCOM is currently exam ning the
si ze and costs of the TAT/ MST contract adm nistration team
Further conplicating USAMEDCOM s decision is the fact that
sone facility managers are either famliar enough with the
Tool box process, or have a robust enough staff, that they
bypass the TAT and coordinate directly with the MST (M A

Trudzi nski, personal comrunication, Cctober, 1999).
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Dissimlarities.

The differences between the three contracting vehicles
are in sonme ways easily distinguished, and in other ways
rather subtle. The three main differences relate to the
pricing and negotiation of work, selection of prine
contractors, and the flexibility each vehicle has with its
prime contractor(s).

Pricing and negoti ati on of work

MEDJCOC

The maxi mum for a single delivery order using the Fort
Wrth MEDJOC contracting vehicle is 300,000 dollars. This
limt can be raised to 2 mllion dollars with a waiver from
the garrison conmander or hi gher (Department of the Arny,
1996a). Al Fort Worth MEDIOC pricing is based on the unit
price book. The standard Arny non-nedical UPBis a |list of
approxi mately 50, 000 individual construction tasks with an
acconpanying price per task unit. For instance, a UPB |ine
item m ght be one linear foot of non-load bearing internal
drywall. The UPB prices incorporate direct material, |abor
and equi pnment costs. The UPB for all Arny JOCs is based on
USACEs M cro Conput er-Ai ded Cost Estimated System
(MCACES) (Cassel & Glday, 1997). The MEDJOC UPB is a
vari ant of MCACES devel oped by the U S. Arny Center for

Public Wrks (USACPW and contains approxi mtely 5,000
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nmedi cal -speci fic tasks added to MCACES (J. A Khatena,
per sonal comruni cation, February, 2000). Itens not in the

UPB are called non-prepriced itens (NPl) or non-prepriced
wor k (NPP) and prices for such are negotiated into the
contract, and usually cannot exceed 10% of the total
delivery order. Thus, the construction cost of a project
is the sumof all UPB and NPP* line items, nultiplied by
respective quantity, nultiplied by the contractor’s

coefficient (see fornula bel ow (Cassel & Glday, 1997).

A(UPB or NPP line item X quantity of item X coefficient)

Work plan costs are cal culated using a nmatrix that
i ncorporates a rough estimate of construction cost and
geogr aphi cal region of the country® (Travis, 2000). One
nmust remenber that the work plan cost is applied toward,
not added to, the total cost of construction.

Both the contractor and the governnment (i.e. Fort
Wrth District) each review the custoner’s requirenents to
i ndependent|y devel op a construction estimte. Since both
the UPB line itens and contractor’s coefficient are fixed,
negoti ation conmes in the formof the governnment and the

contractor reconciling the quantity of each UPB line item
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Renedi ati on contracting vehicles

There is no m ni mum or maxi num val ue for an i ndividual
delivery order under either Renediation vehicle, but
delivery orders bel ow 200, 000 dollars may not be cost
effective due to adm nistrative burdens (G L. East,
personal conmunication, March, 2000). Unlike MEDJCCs,
Renedi ati on work plan costs are not applied toward
construction. A critical difference also exists in pricing
of delivery orders. Unlike MEDIOC procedures, the
Renedi ati on vehicles’ pricing nethod does not include a
unit price book. Each delivery order is a negotiated
procurenment (G L. East, personal comrunication, Mrch
2000). This gives the contractor rmuch greater ability to
i nfluence pricing than under MEDIOC. However, as wll| be
di scussed | ater, the governnment counters this ability by
enabling the contracting vehicle nmanager to conpete
contractors agai nst one another to get the best price.
Huntsville, unlike Mbile, may issue a single delivery
order for the devel opnent of the work plan and actua
construction. This may serve as incentive to contractors
to keep overall prices lower. This too wll be discussed

in a subsequent section of the paper.



Contracting Vehicles 76

Sel ection of prine contractor(s)

The nmet hod of choosing contractors for any contract is
based on the source selection criteria (SSC). The source
selection criteria for MEDIJOC, as well as the two
Renedi ati on contracts are a conbi nati on of cost, technica
expertise and past performance® of the contractor. However,
the SSCs for the three contracting vehicles contain sone
specific differences.

MEDJ CC

According to the Arny Federal Acquisition Regulation
Suppl emrent (Departnment of the Army, 1996a), JOC SSCs are
“...based on an integrated assessnent of capability and
past performance, technical and nanagenent proposal s,
sanpl e task proposal, and the coefficient(s)” (Section
17.9003-1 (c)). The main difference between this and the
Renmedi ation SSC is the coefficient. The coefficient is a
nunerical factor that represents those costs not included
in the UPB. The coefficient includes profit, equipnent
rental, bonding, general adm nistration, overhead,

i nsurance, protective clothing, etc. (Departnment of the
Arny, 1996a). Since all direct costs are defined in the
UPB, the coefficient is the only cost factor considered in

the MEDJOC contractor sel ection process.



Contracting Vehicles 77

For both MEDJOC and Renedi ation, a technical panel
consi sting of experts from both USACE and USAMEDCOM wi | |
al so eval uate each contractor’s proposal based upon its
adherence to the governnment’s solicitation. In al
contracting vehicles, the technical panel may request
contractors to submt a “dunmy” proposal for an item of
work to further evaluate both cost and technical expertise
(G L. East, personal communi cation, March, 2000).

Renedi ati on contracts

Since neither of the Renediation contracts has a UPB
nei ther has a coefficient per se. Thus, the cost factor
considered in the SSC is each contractor’s overhead.
Because the contractor may be required to perform work
anywhere in the country, the overhead is evaluated as it
differs across 12 geographic regions. The technical pane
al so eval uates contractors’ past performance (N. Chong & K
Jones, personal conmuni cation, February, 2000).

Flexibility with prinme contractors

The MEDJOC vehicl e possesses a different |evel of
flexibility with its prinme contractor than the Renedi ation
vehi cl es have with theirs. However, both the Huntsville

and Mobile contracting vehicles share simlar flexibility.
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MEDJ CC

One contractor holds all MEDJCC contracts for the
entire country. Therefore, Fort Worth District has only a
few tools to encourage better performance fromthe
contractor, should it becone necessary to do so. The first
is |iquidated damages (LDs). LDs, though officially non-
punitive in nature, are a pre-negotiated cash anount per
day the contractor nust pay the governnent if conpletion is
del ayed. LDs can only be used in specific circunstances
(Cassel & Glday, 1997) and Fort Worth District clainms to
use themvery seldomy (J. A Khatena, persona
comuni cation, February, 2000). Another nethod of
| everagi ng the contractor, although |ess inmmedi ate than
LDs, is non-renewal of option years to the contract.

The final tool is not an official nethod, yet it is
probably the nost effective; word of mouth. The Arny
medi cal FM conmunity is cohesive, and news of a poorly
executed contract circulates quickly. Since, FMs can
choose any of the three contracting vehicles, a bad
reputation on the part of the single MEDIOC contractor nay
drastically reduce the nunber of delivery orders for the
MEDJOC program and its contractor (B. W Richnond, persona

comuni cati on, January, 2000).
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Renmedi ati on contracts

Huntsville and Mobile districts have the sane tools
available to themas MEDJOC. In addition, however,
Huntsvill e and Mobile have a tool at their disposal that
may affect nore i medi ate i nprovenents in contractor
performance. Unlike MEDIOC, several’ contractors
participate in each of the Renediation contracts. Thus,
each of the two contracting vehicle nmanagers can influence
a poorly perform ng contractor by awardi ng new delivery
orders for projects to other contractors in the pool. Even
anong adequately perform ng contractors, such flexibility
pronotes healthy conpetition and may result in products
better suited to the user’s needs. For exanple, in
devel opnment of work plans, Huntsville or Mbile may task
nore than one contractor to develop a plan, then have a
techni cal board choose the best one (G L. East, personal
conmmuni cati on, March, 2000).

Al ong these sane |ines, both Renedi ation vehicles have
the option of awarding the construction of a project to a
contractor other than the one that devel oped the work plan.
Mobi | e nust establish a separate delivery order for the
work plan and for the construction, although they nay award
both to the sane contractor. Huntsville, conversely, can

establish one delivery order for both work plan and



Contracting Vehicles 80

construction, although it often awards separate delivery
orders for each in order to pronote conpetition (G L.
East, personal communi cation, March 2000). One m ght
infer, since Mbile nust establish a separate delivery
order for construction, that the quality of its work plans
is better than Huntsville' s since Mbile' s may have an

i ncreased chance of having to stand al one. No known study
has addressed this issue. The results of this study, as
they apply to this issue, wll be briefly addressed in the

Di scussi on of Anal yses section.

Di scussi on of Anal yses

This portion of the discussion wll first discuss
aggregate results at the overall, infrastructure and
functional |evels. The second portion will analyze the
results of each scope category. Due to the scarcity of
proj ect data in nost scope categories, the discussions wll
often rely heavily upon the experience of the researcher or
t he team nenbers, or both.

Before attenpting to evaluate contracting vehicles for
each scope category, the reader should be nade aware of
findings regarding project nodifications and cost overruns.
Since nodification data was judged unreliable, it was not

used to nmake evaluations on an MST's quality. |In addition,
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t he researcher ran one-way anal ysis of variance ( ANOVA)
tests to determine if the construction and total cost
overrun neans for aggregate functional, infrastructure, and
overall (functional and infrastructure) categories were
significantly different. The resulting P-values greatly
exceeded a (.05), indicating that differences between the
means of the three MSTs were not statistically significant
(see Tables 10, 11 and 12). Since Fort Wrth s n-val ues
were far |ower than those of Mbile and Huntsville, the
researcher ran the same ANOVAs again, but excluded Fort
Wrth data. Again, P-values greatly exceeded .05 (see
Tabl es 10, 11 and 12). Therefore, the researcher posits
that, due to the Iimted sanple size of this study, cost
overruns cannot be used to definitively deternine the
quality or value of a particular MST versus another, even
in the aggregate. The sanme is therefore true for

i ndi vi dual scope categories since no n-values ever exceed
single digits there.

Despite lack of statistical significance, however, the
means shown in Table 9 indicate a trend nay exist for
Mobil e’ s cost overruns to be less than Huntsville's for
aggregate overall (functional and infrastructure),
functional, and infrastructure categories. Fort Wrth's

cost overrun percentages were | ower than both Mbile and
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Huntsville in both the functional and overall categories,
but nore Fort Worth projects nmust be eval uated before any
sort of trend for it can even be suggested. Cost overrun
data for individual scope categories has the sane
limtations as the aggregate categories, but may still
potentially indicate the MST with | owest cost overruns for
a particular scope. Despite |lack of definitive data, al
means and percentages provide a val uable basis for future
research.

Scope category di scussi ons.

In all scope category discussions, nore projects than
are currently avail abl e nust be eval uated before any
concl usi ons can be drawn with any confidence. Since this
fact is true for all scope categories, it will not be
repeated for each category.

Veterinary clinics

In the Veterinary Clinic category (see Table 7), both
projects were quite simlar, except that the Fort Wrth
project also included construction of a kennel, the cost
per GSF of which would be cheaper than clinic space. This
may have artificially |owered the cost per GSF of the Fort
Wrth project to its indicated | evel below that of Mbile.
Despite the potentially confounded cost per GSF, the Fort

Worth project finished according to the programed budget,

82
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while Mobile s finished under budget. These observations
| ead the researcher to believe that, in this case, Mbile
may have been the better MST in terns of cost and quality.

General clinics

Each of these projects (see Table 7) involved
substantial construction of interior walls, renovation of
HVAC, lighting, etc. One mght argue that Huntsville's
hi gher cost per GSF is due to the fact that it was
performed in geographically isolated Hawaii. However, fire
sprinkler and el evator projects in Hawaii fromthis study
did not indicate substantially higher costs per unit of
nmeasure than other projects in those categori es.
Huntsville s cost per GSF is nearly twi ce that of Mbile’s,
and Huntsville finished nore than ten percent over budget
whil e Mobile was actually under budget. Also, despite a
budget nearly 5.8 tinmes greater than Mbile, Huntsville
seened to fail to realize any econom es of scale. These
all point toward projects that deviated substantially from
pl ans, indicating that Mbile nmay have provi ded the best
quality and value for the general clinic construction

dol | ar.
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Dental clinics

There is not enough data to draw any concl usions in
this scope category (see Table 7). The table only provides
a basis for future study.

| npati ent areas

A sanpl e size of one for each MST (see Table 7) can
hardly lead to a definitive conclusion. However, Mbile's
project required nore than twice the cost per GSF to
renovate, even though Huntsville's entailed construction of
11 individual 1CU roonms and Mobile s consisted essentially
of a sinpler open bay I1CU design. 1In these two particular
projects, the data indicates that Huntsville may have
provi ded the best quality and nost effective neans of
i nvesting construction doll ars.

Adm ni strative areas

There is not enough data to draw any concl usions in
this scope category (see Table 7). The table only provides
a basis for future study.

Chiller replacenent

Both Mobile and Huntsville had enornous doubl e-digit
over budget percentages (see Table 8). Once again, the
sanple size is too small to facilitate sweeping
concl usions. However, Mbile’ s cost per ton is

approxi mately 25% cheaper than Huntsville' s, even after one
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reduces Huntsville s cost by its overrun. Though Mobile
seens to be the better value in this case, double-digit
percent age cost overages indicate that neither contracting
vehi cl e provided acceptable costs or quality in this

cat egory.

Prinmary distribution system

There is not enough data to draw any concl usions in
this scope category (see Table 8). Considering that review
of statenents of work reduced the nunber of potentia
primary distribution systemprojects fromfive to one (see
Tables 4 and 6), this scope category nmay be too broad to
conpare projects in the aggregate.

Uility neters or FM swi tches

There is not enough data to draw any solid concl usions
in this scope category (see Table 8). The table only
provi des a basis for future study.

Transfer sw tches

Since there is only one project per MST in this
category (see Table 8), conclusions cannot be extrapol ated
to other projects not included in this study. However,
Mobil e’ s performance in both cost per UM and cost overruns
is noticeably better than Fort Worth's, indicating Mbile
may be the better contracting vehicle in terns of cost and

quality for this instance.
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Pl ant nanagenent system or HVAC control s

There is not enough data to draw any solid concl usions
in this scope category (see Table 8). The table only
provides a basis for future study.

El evators

Though Fort Worth's sanple size is nuch smaller than
Mobile’s (see Table 8), both MST's cost increases are in
keeping with their own average cost increases for
infrastructure projects (see Table 9). Both MSTs are evenly
mat ched in cost overruns (both are minimal). Though Fort
Wrth' s cost per elevator is approximately 30% I ess than
Mobile's, Fort Wrth's limted sanple size prohibits the
researcher fromchoosing it as the best value in this
category. In lieu of nore data, researcher assumes that
bot h contracting vehicles provided adequate val ue and
quality in this category.

Nurse call systens

There is not enough data to draw any solid concl usi ons
in this scope category (see Table 8). The table only
provi des a basis for future study.

Fire sprinklers

Since no cost per UM data exists for Huntsville s four
i ndi vidual projects (see Table 8), the researcher

consi dered that four of the five Conbination projects are a
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col | aboration of Huntsville and Mobile. Though far from
certain, the fact that Mobile s cost per UMis 38% | ower

t han Conmbi nation’s | eads the researcher to believe that
Mobil e may be | ess expensive than Huntsville. Though this
is further evidenced by Huntsville's 6.87%run over budget
conpared to Mobile’ s 0.09% under budget finish, no
definitive claimcan be made in the absence of cost per UM
data for Huntsville.

Roof (nenbrane and asphalt shingle)

There is not enough data to draw any solid concl usions
in either of these scope categories (see Table 8). The
table only provides a basis for future study.

Fi nal Di scussi on

The researcher had hoped to conpare the three
contracting vehicles via tineliness, quality and cost.
However, the study yielded fewtineliness and no quality-
related findings. Only partial cost determ nations could
be made, and the data that supported them were not
statistically significant.

However, this study was far froma failure. It
hi ghl i ghted two overarchi ng problens facing the AVEDD
facilities managenent and pl anning comunity; |ack of data
and lack of metrics. Less than ten years ago, the nethod

of physical managenent of AMEDD facilities consisted of a
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system characteri zed often by inadequately trained facility
managers operating under nearly non-existent centra
control. In the relatively brief tinme period since, the
USAMEDCOM has transitioned it into a system of well-trained
FMs operating in cooperation with a series of agencies
(ACSI E&FM USAHFPA and USACE) designed to provide resources
and expertise rather than strong central control. Though
this enpowers the facility nmanager to make deci sions that
benefit his or her facility, the unfortunate result of the
rapid transition to this intentionally | oose command
structure is the |ack of data and netrics to adequately and
consistently nmeasure the effectiveness of nmany prograns.
Deci ding which data to use, and how to analyze it, should
have been the nost difficult portion of this study.

I nstead, nerely | earning what data was avail abl e and
obtaining it becane a nearly all-enconpassi ng endeavor that
required the researcher to coordinate with 15 different
individuals, in 11 different agencies or branches, | ocated
fromHawaii to the District of Colunbia. Furthernore,

t hough individuals within it may know, the AMEDD
institutionally | acks the know edge to adequately keep
abreast of all the prograns and netrics it enploys. In

ot her words, individuals, not the structure of the
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organi zati on, nake the systemwork as well as it currently
does.

The fact that ACSI E&FM and USAHFPA requested the
assi stance of this researcher, however, indicates that they
are aware of this problemand wsh to correct it. This
study will help to alleviate this problem by pointing out
areas where data is unavail abl e, recommendi ng net hods of
col | ection, devel opnent of netrics, and nethods of
oversight to assist the AVEDD in eval uating the Tool box
program on a system c basis.

Concl usi ons and Recommendati ons

Concl usi ons

Contracting vehicle overvi ew.

The AMEDD facility managenent and nedi cal construction
prograns are markedly different fromthat of any civilian
heal t hcare organi zation in two main aspects; personnel
managenent, and capital inprovenent financing. The AVEDD
menbers who nmanage these prograns at all |evels,
particularly mlitary personnel, nove into different
positions in and out of the organization with great
frequency. Furthernore, mlitary nmenbers are often placed
i n positions based nore upon rank, rather than upon
experience in the system Secondly, due to funding

restraints and the requirenent to obligate funds before the
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end of the fiscal year, these sanme personnel nust know
where their construction dollar will be spent nobst
ef fectively.

Contracting vehicl e eval uati ons.

1. Nearly all of the data necessary to conplete this
study as initially proposed is used and nanaged by project
officers, facility managers, TAT and MST personnel for
every project. The problemis that little of it is
retained or centrally collected after each project’s
conpl etion and thus, no system c review of cost, quality
and tinmeliness is acconplished.

2. The literature review indicates that JOC
contracting nethods are | ess expensive than traditional
contracting nethods. Because many of the key features are
simlar, the researcher assunmes the sane is true for
Renedi ati on contract nethods as well. Though the results
of this study are not statistically significant, there is
evi dence of the follow ng:

a. Mobile District may provide the | owest costs
per unit of neasure, and | owest cost increases in all

t hree aggregate categories (overall, functional, and

infrastructure).

90

b. Mobile may provide the | owest cost per UM and

overal|l best quality in the follow ng scope
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categories: veterinary clinics; general clinics;

transfer switches and; fire sprinklers.

c. Huntsville may provide the best cost and
gquality in inpatient area renovation.

d. Mbile and Fort Worth perforned equally well
in elevator projects.

e. Mbile and Huntsville incurred substanti al
cost overruns in chiller replacenent projects and

nei ther MST may be the best choice for such projects.

3. Due to lack of available data, no conparisons of
contracting vehicle tineliness can be drawn. However, the
literature review indicates that the JOC nmet hod of
contracting is faster than traditional contracting nethods.
Because many of the key features are sinmlar, the
researcher assunes the same is true for Renediation
contract nethods as well.

4. Though the sanple size is too small to draw a
definitive conclusion, it appears that MSTs col |l aborating
on a project (i.e. one MST perforns the work plan, another
constructs the project, etc.) produces a synergistic
effect. The result seens to be | ower cost overruns than
when MST's did not coll aborate on a project. This seens
ironic, in that work plans are, by definition, difficult

for anyone not intimately famliar with the project to
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construct and execute. Further research is needed to
determ ne why, or even if, this phenomenon exists.

Recomrendat i ons

1. The Results and Discussion portions of this paper,
i ncluding Tabl e 14, should be nade readily available to
such Facility Managers, ACSI E&FM and USAHFPA personnel .
The researcher recommends that these two portions, or an
abridged version thereof, be placed on the ACSI E&FM
(http://hfpa.otsg. anedd. arny. m | / acsi ef m nedi ndex. ht n) and
USAHFPA (http:// hfpa.otsg.anedd.arny.ml) websites, as well
as those of the three MSTs. The sane information should be
presented at annual professional devel opnent conferences
host ed by USAHFPA and ACSI E&FM and di scussed at the
guarterly Board of Directors and Contract Advisory
Committee neetings. Dissemnation of the sanme information
shoul d al so be acconplished through USAMEDCOM facility
informati on bulletins.

2. The scope categories and units of neasure
devel oped for this study should be further validated by
future study. In particular, the primary distribution
system (PDS) scope category may be too broad to facilitate
conpari sons between MSTs. Further sub-categorization or
devel opnent of a different unit of nmeasure for PDS may be

necessary.
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3. Scope categories should be devel oped for areas not
included in this study but that are covered by Tool box
contracts, such as general HVAC, nedical gas systens, etc

4. A standard matrix should be devel oped to record
data on nodifications that indicate: general scope of the
nodi fication, quality of materials, workmanship, work plan,
and expertise of contractor; deviations fromwork plan due
| ack of consideration of owner’s intended use of the area,
t hor oughness of site survey, etc.; and cost and tineline
i ncreases due to the sane reasons stated above. The
matri x shoul d account for cost as well as “severity” of the
nodi fication.

5. A standard matrix, simlar in format to that for
nodi fications, should be devel oped to record data on
quality.

6. A nethod should be devel oped to account for the
true total costs of a project (USACE S&A, MST, TAT and FM
staff sal aries and expenses, etc.).

7. The Sustai nnment and Renewal Branches’ databases
shoul d be consolidated into one naster database. The
researcher reconmmends M crosoft Access as the nedium In
addition to the 11 cost and tineliness data el enents for

each project (see the Retrieving Data: Calcul ations section

of this paper), the database should contain:
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a. Information on MST, installation and region

b. A summarized statenent of work in a
st andar di zed f or mat

c. Unit of neasure data

d. Percentage of newy constructed versus
existing areas (in terns of units of neasure)

e. Modification data (see 3. above)

f. A delivery order docunent nunber systemthat
facilitates linking of all related delivery orders for
a project (e.g. the delivery order for the site visit,
the delivery order for the work plan, etc.)

g. Quality assurance data (see 4. above)

h. Queries that cal cul ate: percent over/under
budget (site visit/work plan, 85% construction, total
project); percent l|late/learly (for same categories as
just specified); cost per UM nunber and severity of
nodi fi cations; overall quality.

8. An auditor such as the Arny Audit Agency or
simlar organization wthin USAVEDCOM shoul d continual |y
eval uate data collection and quality. The sane
organi zation should evaluate yearly the performance of each
MST as conpared to the others via the above-nenti oned
gueries. The USAMEDCOM Board of Directors and Contract

Advi sory Conmi ttees should eval uate these queries
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t hensel ves, as well as consider the findings and
recomendati ons of the aforenmentioned audit group, in
deci ding how to nodify the existing Tool box programin the
nost efficient manner.

9. Mnor nodifications to this database and queries
could facilitate simlar evaluation of traditional mlitary
construction (MLCON) projects and conpari sons between them

and Tool box contracts.
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Foot not es

'Circa 1994, installation Directorates of Engineering
and Housi ng (DEH) began aligning thensel ves nore closely
with the organi zational structures of their nunicipa
counterparts. This resulted in a renam ng of DEHs to DPWs.
However, this change occurred over a multi-year period and
at different tinmes at different installations. Therefore,
to avoid confusion in this paper, the termDPWw || be used
t hroughout, regardless of the date of the reference.

2U.S. Arny Medical Command was provisionally activated
on 1 October 1993. It existed in provisional status al ong
with Health Services Command until 2 Cctober 1994, when
USAMEDCOM becane fully activated (J. L. Harben, persona
comuni cation, Decenber 15, 1999). To avoid confusion in
this paper, the term USAMEDCOM wi | | be used t hroughout,
regardl ess of the date of the reference.

]%nthe nilitary facilities arena, the term
“construction” often refers only to specific dollar val ues
and scopes of work, and differs greatly fromthe average
reader’s general definition of the term G ven the design
and purpose of this study, including such parochia
di stinctions woul d nake thi s paper unnecessarily wordy.

Thus, unless specifically noted, this paper defines
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construction as any work that involves the building or
putting together of the parts of a structure.

“A different coefficient is negotiated for NPP itens
than is used for UPB itens (Departnment of the Arny, 1996a).

®The two MEDJOC contracts (each currently held by the
sanme prinme contractor) collectively cover the continental
United States (CONUS), Al aska, Hawaii and Puerto Rico
(USAMEDCOM 1997b). The Renedi ation contracts cover CONUS
Al aska, Hawaii and the Cari bbean area (Republic of Panama
Puerto Rico, Virgin Islands, and Bahanas) ( USAMEDCOM
1999c). For sinplicity, the termcountry, as used in this
study, refers to all geographical areas covered by each
respective contracting vehicle.

®Prior to 1998, the Federal Acquisition Regul ation
(FAR) severely limted contracting officials’ ability to
consi der past performance in source selection criteria.
Changes to the FAR in 1998 encourage contracting officials
to consider past performance in order to create incentives
for quality anong contractors (Governnent Executive, 1997;
A. V. Burman, 1997b).

At the time of this study the Huntsville Renediation
contracting vehicle has four contractors eligible to

participate in the Tool box program The Mbile vehicle has
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five individual contractors, several of which have forned

two separate joint ventures, bringing the total to seven
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Table 1

Basi s of Conparison: Functional Areas

SC0ope Lat egory unit or Measure

Veterinary dinics (New G oss Square Footage (GSF)?

Construction)

Ceneral dinics (Renovation) GSF*
Dental dinics (Renovation) GSF*
I npati ent Areas (Renovation) GSF*
Adm ni strative Areas GSF?

(Renovati on)

Speci al Areas (Renovati on) GSF*
Laboratori es GSF?
Radi ol ogy GSF*
Conput er Roons GSF?
Mai nt enance/ Repai r Shops GSF?

Differentiate between space that has been repaired or renovated

versus added space that increased the GSF of the buil ding.
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Table 2
Basi s of Conparison: |Infrastructure Systens
SCope Cat egory Unrt of MEasur e
Chiller Total chiller tonnage
Boi | er British Thermal Units (Btu)
Primary Distribution GSF of area serviced by the electrica
Syst em systenf ®
Uility Meters or FM Nunber of neters or switches installed,
Swi t ches by type (e.g. gas, water, etc.)
Transfer Sw tches Nunmber and type of transfer sw tches
repaired or replaced
Pl ant Mgnt. Systens Nunber of nonitored points or installed
or HVAC Controls pi eces of equi pnent, by type®
El evators Nunber of el evators
Nurse Call Systens Nunber of peripheral devices®
Fire Sprinklers GSF of sprinkled area®
Roof (menbrane) GSF of roof®
Roof (asphalt GSF of roof®
shi ngl e)

®Differentiate between repaired versus fully replaced system
®Any significant pieces of additional equipnent included in the
project must be |isted and consi der ed.

¢ Differentiate between areas where sprinklers were repaired or
repl aced versus areas where no sprinkling system had been before.
“Differentiate between repaired roof (e.g. new surface materia
applied) or replaced roof (e.g. all layers renoved and structural
wor k performed) and new roof construction over a previously un-

r oof ed area.
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Tabl e 3

Functional Projects by Scope Category and Contracting Vehicle

SCOpe category Contracting venrcre
Fort Mobi | e Huntsville
Wrth

Veterinary Cdinics (New 1 2 0

Construction)

CGeneral dinics (Renovation) 0 6 3
Dental dinics (Renovation) 0 1 3
I npati ent Areas (Renovation) 0 1 1
Adm ni strative Areas 0 1 1

(Renovat i on)

Speci al Areas (Renovati on) 0 0 0
Laboratories 0 0 0
Radi ol ogy 0 0 0
Comput er Roons 0 0 0

Mai nt enance/ Repai r Shops 0 0 0
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Tabl e 4

Functional Projects by Scope Category and Contracting Vehicle

SCOpe category Contracting venrcre
Fort Mobi | e Huntsville
Wrth

Chiller 0 2 2

Boi | er 0 0 0

Primary Distribution System 0 2 3

Uility Meters or FM Switches 0 3 1

Transfer Sw tches 1 2 0

Plant Mgnt. Systens or HVAC 1 0 1

Controls

El evators 1 5 0

Nurse Call Systens 1 1 0

Fire Sprinklers 0 7 0

Roof (menbrane) 0 2 1

Roof (asphalt shingle) 0 0 0
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Table 5

Functional Projects by Scope Category and Contracting Vehicle
(After Final Data Collection)

Scope Cat egory contracting Vehiclre
Fort Mobi | e Huntsville
Vorth
Veterinary Cdinics (New 1 12 0

Constructi on)

Ceneral dinics (Renovation) 0 32 3
Dental dinics (Renovation) 0 1 12
I npati ent Areas (Renovation) 0 1 1
Adm ni strative Areas 0 1 1

(Renovat i on)

Speci al Areas (Renovati on) 0 0 0
Laboratories 0 0 0
Radi ol ogy 0 0 0
Comput er Roons 0 0 0
Mai nt enance/ Repai r Shops 0 0 0

Projects were elimnated fromthe study or noved to other scope
cat egori es based upon the magnitude of their dissimlarity from
all other projects in this scope category. The nunber shown

represents the number renmaining projects for a particular MST in

t hat scope category.
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Tabl e 6

Infrastructure Projects by Scope Category and Contracting Vehicle
(After Final Data Collection)

Scope Cat egory Coniracting Vehrclre

Fort Mobi | e Huntsville Conbi nati on
Wrth

Chiller 0 2 2 0

Boi | er 0 0 0 0

Primry 0 12 ¢ o P 0

Distribution System

Uility Meters or 0 1° 0k 2

FM Swi t ches

Transfer Switches 1 1° 0 0

Pl ant Mgnt. Systens 1° 0 0® 1

or HVAC Controls

El evators 1 5 0 0

Nurse Call Systens 1° 0k 0 0

Fire Sprinklers 0 7 4 5

Roof (menbrane) 0 2°¢ o° 0

Roof (asphalt

shi ngl e) 0 0 1° 0

Not e: Nunbers shown represent the final nunber of projects
considered in each category. Superscript letters indicate where
projects were noved or deleted fromtheir original |locations in
Table 3 for the reasons indicated bel ow.

4 nsufficient data avail abl e.

®Too dissimlar fromother projects in that scope category.

‘Due to other elimnated projects, renaining nunber in scope

category has no conparabl e project in another MST,
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Table 7

Average Costs by Scope Category (Functional)

——SCope Caregory Verer  mary Crmn e (Rew Constructron

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)

Overall (all MSTs) $88 (2.50) % $334, 183
n=2 n=2 n=2

Mobi | e $103 (5.10) % $284, 705
n=1 n=1 n=1

Fort Worth $80° 0. 00% $383, 660
n=1 n=1 n=1

& The Fort Worth project included a kennel, which is cheaper to

construct per GSF than veterinary clinic space.

SCope Category. General O rTnics (Renovatron)

Overall (all MSTs) $145 4.25% $1, 978, 532
n=7 n=7 n=7

Mobi | e $135 (0.20)% $615, 399
n=4 n=4 n=4

Huntsville $240 10. 19% $3, 552, 613
n=3 n=3 n=3

Note: In all three nunerical colums, “n” indicates nunber of

proj ects surveyed.
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Tabl e 7 (Conti nued)

Average Costs by Scope Category (Functional)

SCope Latedgory. Dental UTnlhcs (Renovatl on)

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)
Overall (all MsTs) NA NA NA
Huntsville $243 0. 00% $2, 548, 663
n=2 n=2 n=2

Scope Category. Inpattent Areas (Renovatron)

Overal |l (all MsTs) $170 2.59% $658, 361
n=2 n=2 n=2

Mobi | e $2862 1. 74% $686, 747
n=1 n=1 n=1

Huntsville $118? 3. 44% $629, 974
n=1 n=1 n=1

 The Mobile project was an “open bay” N CU design while the
Huntsville project was a SICUwith 11 patient roons.
Note: In all three nunerical colums, “n” indicates nunber of

proj ects surveyed.
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Tabl e 7 (Conti nued)

Average Costs by Scope Category (Functional)
—_SCOpe category. Admnrstrattve Areas. (wRenovacton) ...

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)
Overall (all MsTs) NA NA NA
Huntsville $26 0. 00% $354, 997
n=2 n=2 n=2

& Each project consisted of areas such as comunity health
nursing, industrial hygiene, occupational health, social work
services, etc. Though clinical in nature, the team deci ded that
the construction and nmaterials requirenments for such areas are
nore akin to adm nistrative areas than general clinics.

Note: In all three nunerical colums, “n” indicates nunber of

proj ects surveyed.
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Tabl e 8

Average Costs by Scope Category (Infrastructure)
SCOpPE Category. ChnrtTrer Repracement

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)

Overall (all MSTs) $426 21. 42% $469, 131
n=4 n=4 n=4

Mobi | e $337 25. 26% $404, 438
n=2 n=2 n=2

Hunt svill e $534 17. 58% $533, 824
n=2 n=2 n=2

Scope Category. Prinary D Striputron System

Overall (all MsSTs) NA NA NA
Mobi | e $145 0. 00% $595, 000
n=1 n=1 n=1

Note: In all three nunerical colums, “n” indicates nunber of

proj ects surveyed.
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Tabl e 8 (Conti nued)
Average Costs by Scope Category (Infrastructure)
SCOpE Category. Ul T11Ty NETers or FM SW tches
Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)
Overall (all MBTs) $15, 614 2.35% $359, 113
n=2 n=4 n=2
Mobi | e $11, 670 7.92% $245, 080
n=1 n=1 n=1
Huntsville NA 0. 00% $582, 756
n=1 n=1
Conbi nat i ons $18, 926 0. 75% $473, 145
n=1 n=1 n=1
SCOpPE Category: Iranster Swrtcnes
Overall (all MSTs) $26, 565 5.32% $345, 346
n=2 n=3 n=2
Mobi | e $18, 190 0. 00% $254, 656
n=1 n=1 n=1
Fort Worth $36, 336 9.01% $436, 036
n=1 n=1 n=1
Note: In all three nunerical colums, “n” indicates nunber of

projects surveyed.
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Contracting Vehicles

Average Costs by Scope Category (Infrastructure)

——SCOpE CAregory Prant VENageenT SySTens o FAVAC COMTors

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)

Overall (all MSTs) NA 0. 00% $632, 785
n=2 n=2

Huntsville NA 0. 00% $900, 000
n=1 n=1

Fort Worth $1, 654 0. 00% $365, 570
n=1 n=1 n=1

SCOpe Category: E evators

Overall (all MSTs) $164, 419 2.54% $439, 258
n=6 n=6 n=6

Mobi | e $175, 634 1.50% $497, 776
n=5 n=5 n=5

Fort Worth $125, 167 2. 75% $500, 666
n=1 n=1 n=1
Note: In all three nunerical colums, i ndi cat es nunber of

proj ects surveyed.

115
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Tabl e 8 (Conti nued)
Average Costs by Scope Category (Infrastructure)
SCOpE Category. NOTSe Call Systens
Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)

Overall (all MsSTs) NA 0. 83% $259, 949
n=2 n=2

Mobi | e NA 1. 65% $269, 897
n=1 n=1

Fort Wrth $115 0. 00% $250, 000
n=1 n=1 n=1

SCOpe Category:. Fire Sprinklers

Overall (all MSTs) $5. 292 1.68% $774, 390
n=10? n=16 n=16

Mobi | e $3.75 (0. 09) % $644, 106
n=7 n=7 n=7

Huntsvil |l e NA 6. 87% $617, 015
n=4 n=4

Conbi nati on $6. 02 0. 00% $541, 415
n=5 n=5 n=5

& Mobil e and Conbi nati on projects only,

projects were not included in this figure.

Note: In all three nunerical col ums,

projects surveyed.

Huntsvill e’s individual

i ndi cat es nunber of
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Tabl e 8 (Conti nued)

Average Costs by Scope Category (Infrastructure)

SCOpe Caregory. Reprace Roor ( MeEnbrane)

Cost per Tot. Cost-%  Cost per
UM Over Pr oj ect
(Under)
Overall (all MsTs) NA NA NA
Mobi | e $7. 89 6. 58% $947, 361
n=2 n=2 n=2

Scope Category. Replace Roof (asphalt)

Overall (all MSTs) NA NA NA
Huntsville $7. 38 (8.11) % $807, 351
n=1 n=1 n=1

Note: In all three nunerical colums, “n” indicates nunber of

projects surveyed.



Contracting Vehicles 118
Table 9
Aver age Cost—Percent Over/(Under) Budget
overal I (ITnmrastruacture & rFuncrionar)
Site Vor k Construction  Total
Vi si t Pl an
Overall (all MSTs) 0.00% (0.33)% 4. 00% 2. 95%
n=13 n=33 n=65 n=65
Mobi | e 0.00% (1.22)% 4. 03% 2.15%
n=4 n=20 n=35 n=35
Huntsville 0. 00% 1.12% 5. 95% 5. 80%
n=8 n=12 n=18 n=18
Fort Worth NA NA 2.10% 2.10%
n=5 n=5
Conbi nat i ons 0. 00% 0. 00% 0.22% 0.21%
n=1 n=1 n=7 n=7
Infrastructure
Site Vor k Construction  Total
Vi si t Pl an
Overal |l (all MsTs) 0.00% (1.33)% 4.52% 2.85%
n=7 n=16 n=40 n=40
Mobi | e 0.00% (2.30)% 5.37% 1.78%
n=2 n=9 n=18 n=18
Huntsville 0. 00% 0. 00% 6.57% 6. 38%
n=4 n=6 n=11 n=11
Fort Worth NA NA 2.63% 2.63%
n=4 n=4
Conbi nati ons 0. 00% 0. 00% 0.22% 0.21%
n=1 n=1 n=7 n=7
Note: In all three nunerical colums, “n” indicates number of

projects surveyed that contained data related to the col um.
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Tabl e 9 (continued)

Aver age Cost—Percent Over/(Under) Budget

Fonctrona

Site Vor k Construction  Total
Visit Pl an

Overall (all MSTs) 0.00% (0.58)% 3.17% 3.11%
n=7 n=17 n=25 n=25

Mobi | e 0.00% (0.33)% 2.62% 2.55%
n=2 n=11 n=17 n=17

Huntsville 0. 00% 2.24% 4.97% 4. 90%
n=5 n=6 n=7 n=7

Fort Worth NA NA 0. 00% 0. 00%
n=1 n=1
Conbi nat i ons NA NA NA NA

Note: In all four nunmerical colums, “n” indicates nunber of

projects surveyed that contained data related to the col um.
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Tabl e 10

Anal ysis of Variance for Overall (Functional & Infrastructure)
Const ructi on Cost—Percent Over/ (Under)

G oups: NMbbiTe, HUNtsSvilTe, Fort vortn

Sour ce of SS df 1S F P-value F
Variation crit
Bet ween 0. 0074 2 0. 0037 0.39858 0.6732 3.165

G oups

Wthin Goups 0.51086 55 0. 00929

Tot al 0. 51826 57

G oups® Mobile, Huntsville

Sour ce of

Vari ati on SS df %S F P-value F crit

Bet ween G oups 0. 0044 1 0. 0044 0.4404 0.5099 4.0304
Wthin Goups 0.5047 51 0. 0099

Tot al 0. 5091 52

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mobile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Tabl e 10 (Conti nued)

Anal ysis of Variance for Overall (Functional & Infrastructure)
Total Cost—Percent Over/(Under)

G oups: NMbbiTe, HUNtsSvilTe, Fort vortn

Sour ce of

Vari ati on SS df 1Y) F P-value F crit

Bet ween G oups 0. 0166 2 0.0083 0.4954 0.612 3.165
Wthin Goups 0.9211 55 0. 0167

Tot al 0.9377 57

G oups? Mbile, Huntsville

Sour ce of

Vari ati on SS df VB F P-value F crit

Bet ween G oups 0. 0158 1 0.0158 0.8825 0.3519 4.0304
Wthin Goups 0.915 51 0. 0179

Tot al 0. 9308 52

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mbile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Tabl e 11

Anal ysis of Variance for Functional Construction Cost—Percent
Over/ (Under)

G oups: NMbbiTe, HUNtsSvilTe, Fort vortn

Sour ce of

Vari ati on SS df %S F P-value F crit

Bet ween G oups 0. 0038 2 0.0019 0.19 0.8283 3.4434
Wthin Goups 0.2203 22 0.01

Tot al 0. 2241 24

G oups? Mbile, Huntsville

Sour ce of

Vari ati on SS df VS F P-value F crit

Bet ween G oups 0. 0028 1 0. 0028 0.2753 0.605 4.3009
Wthin Goups 0.2203 22 0.01

Tot al 0. 223 23

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mbile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Table 11 (Conti nued)

Anal ysis of Variance for Functional Total Cost—Percent
Over/ (Under)

G oups: NMbbiTe, HUNtsSvilTe, Fort vortn

Sour ce of

Vari ati on SS df %S F P-value F crit

Bet ween G oups 0. 0037 2 0. 0019 0.1939 0.8251 3.4434
Wthin Goups 0.2119 22 0. 0096

Tot al 0. 2156 24

G oups? Mbile, Huntsville

Sour ce of

Vari ati on SS df VS F P-value F crit

Bet ween G oups 0.0027 1 0.0027 0.2834 0.5998 4. 3009
Wthin Goups 0.2119 22 0. 0096

Tot al 0.2146 23

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mbile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Tabl e 12

Anal ysis of Variance for Infrastructure Constructi on Cost—Percent
Over/ (Under)

G oups: NMbbiTe, HUNtsSvilTe, Fort vortn

Sour ce of

Vari ati on SS df 1Y) F P-value F crit

Bet ween G oups 0. 0046 2 0. 0023 0.2429 0.7858 3.3158
Wthin Goups 0.2823 30 0. 0094

Tot al 0. 2869 32
G oups® Mobile, Huntsville

Sour ce of

Vari ation SS df %S F P-value F crit

Bet ween G oups 0.001 1 0.001 0.0954 0.7598 4.21
Wthin Goups 0.2767 27 0. 0102

Tot al 0.2777 28

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mbile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Tabl e 12 (Conti nued)

Anal ysis of Variance for Infrastructure Total Cost—Percent
Over/ (Under)

G oups: NMbbiTe, HUNtSViTTe, Fort vortn

Sour ce of

Vari ati on SS df %S F P-value F crit

Bet ween G oups 0. 0147 2 0.0074 0.3127 0.7338 3.3158
Wthin Goups 0.7072 30 0. 0236

Tot al 0.722 32

G oups? Mbile, Huntsville

Sour ce of

Vari ati on SS df VS F P-value F crit

Bet ween G oups 0. 0145 1 0.0145 0.5565 0.4621 4.21
Wthin Goups 0.7016 27 0. 026

Tot al 0.7161 28

“Due to the conparatively small n-value of Fort Wirth, this
portion of the table shows the result of running an ANOVA using
only Mbile and Huntsville data. This was run to help indicate
whet her a difference existed between the neans of these two

gr oups.
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Table 13

Aver age Nunber of Mbodifications per Project

Overall (Intrastructure & Functional)

Aver age Numnber Nunber of Projects
of Mbdifications

per Project

Overall (all MsSTs) 1.00 n=65
Mobi | e 1.24 n=35
Huntsvill e 0.70 n=18
Fort Worth 0. 80 n=>5
Combi nati ons 0.71 n=7
Functi ona
Aver age Nunber Nurmber of Projects
of Modifications
per Project

Overall (all MsSTs) 1.24 n=25
Mobi | e 1. 47 n=17
Huntsvill e 0. 57 n=7
Fort Worth 2.00 n=1
Conbi nati ons NA NA

I nfrastructure

Aver age Numnber Nunber of Projects
of Modifications
per Project

Overall (all MsTs) 0. 85 n=40
Mobi | e 1.02 n=18
Huntsville 0.79 n=11
Fort Worth 0.50 n=4
Conbi nati ons 0.71 n=7

Note: In both numerical colums, “n” indicates nunber of projects
surveyed that contained data related to the col um.
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Contracting Vehicles

Salient Features of Each Contracting Vehicle
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Feat ure

wontracting venlcl e

Fort Mobi | e Huntsville
Wrth
1D Q Yes Yes Yes
Wrk Plans (W) Only Yes Yes Yes
WP & Construction Al ways Al | oned Al | owed
Performed by Sane
Contractor (Ktr)
Separate Delivery Oders No Yes No
(DO Required for WP &
Construction
WP Cost Applied toward Yes No No
Constructi on Cost
Funding Linmits per DO $25, 000 - None® None®
$300, 000%
Met hod of Pricing UPB x Negoti ated Negoti ated
I ndi vi dual DGCs Coeffici ent
Current Nunmber of Ktrs 1 5 4
Source Selection Criteria Coefficient® Overhead® Over head®
Primary Leverage Over Ktr d Conpet e Conpet e
Ktrs Ktrs
Agai nst Agai nst
Each O her?! Each O her®
& Up to $2 million with waiver fromregional nedical conmander

or installati on commander

> Bel ow 200, 000 dol |l ars may not be cost effective due to

adm ni strati ve burdens.
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Tabl e 14 (conti nued)
Salient Features of Each Contracting Vehicle

© Al three MSTs' Source Selection Criteria include contractor
techni cal expertise, capability and past perfornance.
¢ Al three MSTs may | everage contractors via |iquidated damages

and non-renewal of contract option years.



